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Long days. Harsh environments. Extreme weather. You could say it’s pretty tough out here, 
but the locals wouldn’t have it any other way. In the face of extreme adversity the LandCruiser 200, 
LandCruiser 70 Double Cab, FJ Cruiser and Prado are built to thrive. Whatever the outback 
throws at them, it’s just another day in paradise. This is LandCruiser Country. 
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Experts warn that the jet stream is beginning to change its 
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We’ve all fantasised about it; finding 
a dusty Picasso in our loft; stumbling 
across a priceless coin washed up on 
a beach; tripping over a gold nugget the 
size of Uluru in the outback. A discovery 
of this magnitude could mean instant 
retirement. Or at least five minutes on 
Antiques Roadshow. 

Most artefacts from the past have some 
kind of monetary value, even if it’s only 
enough to buy a packet of chips. But 
there are those which, while being worth 
more than Gates, Zuckerberg and Palmer 
combined, transcend numbers and 
almost can’t be quantified. These are 
the precious objects that could change 
- what we know about science, 

history and religion. Their currency 
is knowledge, not dollar bills. 

And it’s these treasures that we 
turn our attention to this month - 
from prehistoric skulls and dinosaur 
fossils, to sacred religious relics and 
mysterious ancient weapons. 

There’s only one problem: no one 
in the world - historians, scholars 
and explorers - knows exactly where 
they’re hiding. The search for history’s 
lost treasure starts here... 

Vince Jackson, Editor 
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■ It’ll take days for Nicholas Pyenson to work out the 
full scale of the discovery. The paleontologist is 
standing in the grave of “La Familia”, only a few metres 
away from the Pan-American Highway - a two-lane 
motorway that runs through Chile’s Atacama Desert. La 
Familia is the name the researchers have given to the three 
gigantic skeletons of two adult rorquals and their calf. And 
that’s not all: the team are discovering new fossils along 
the motorway every day. So far, more than 40 skeletons 
have been unearthed - among them sperm whales, seals, 
walrus-faced whales and prehistoric bony fish. 

It’s quickly becoming clear that all of the animals originate 
from the late Miocene epoch - a geological period that ended 
around seven million years ago. Pyenson and his team have 
come up with a plausible answer for why the skeletons lie 
there: at the time, the coast was around 500 metres further 
inland. In the following millions of years, sea levels have 
dropped and the washed-ashore animals were gradually 
covered by the desert sands. But how did they die? The 
researchers only have two months to save all the evidence. 
That’s the latest the expansion of the highway to four lanes 
could wait - burying the skeletons under the asphalt forever. 

Pyenson knows it’s impossible to analyse 40 skeletons 
in just two months. But even their speedy removal 
and reconstruction in a laboratory wouldn’t make the 
researchers’ work any easier. Without help, it would be 
an almost impossible task to reassemble thousands of 
centimetre-long bone fragments in their original position, 
even for experienced paleontologists. Pyenson therefore opts 
for a completely new paleontological method: he begins to 
scan the whale cemetery using a high-resolution 3D camera. 
Over the next two months, Pyenson, together with specialists 
Adam Metello and Vince Rossi, photographs every skeleton. 


Researchers have unearthed the skeletons of 


dozens of whales and other marine mammals 
' in the Atacama Desertln Chile. In order to - 


.'understand why so many of the giants were - 




found in this area, paleontologists are resorting 
^to'an innovativeliew technique- 






maps them and then creates a virtual 3D model of the site, 

* including the geological environment. He also collects soil 
samples. Only then can the scientists remove the bones 
\ and put them back together with the help of the scans. 

. ' Their investigation into the cause of death concluded 
that the marine animals died as a result of a massive algal 
bloom, which was rife at the time. All of them had either 
^ consumed the highly toxic algae, or had eaten other 
' animals that had, which led to a massive cross-species 
extinction within a matter of weeks. 

Although the Pan-American Highway has now expanded 
^ to four lanes, Nicholas Pyenson is still out and about in 
^ the Chilean Atacama Desert. He suspects there must be 
hundreds of other fossils that he can bring back to life using 
his revolutionary 3D camera technology. . . w 
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las Pyenson’s team scanned every last 
e 30 images can be seen online at 
an eight-metre-long rorqual. 




^ SILENT WITNESS^: 

The excavated whale skeletons on the 
■ desert highway are rated as a > 

sensational find. Meanwhile, the ocean 
■^^s just a few hundred metres away and * ^ 
^ 50 metres lower than the land.V's-o^'*^ 
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AMAZING PHOTO 







THE NORTH-SOUTH 
CONSPIRACY 

To this day, most maps show North 
America and Europe as much larger 
than they actually are. At the same 
time the continents in the southern 
hemisphere are depicted as far too 
small. It’s only the map developed 
by cartographer Arno Peters, using 
equal-area projection, that makes 
the real dimensions visible. 



CANADA 


USA 


i ^ 

V -'V. 


THE MYTH OF THE BLUE PLANET 

70.7% of the Earth’s surface is covered in water. But if you 
take into account the total mass of the Earth, the amount of 
water only accounts for 0.02%. The Earth consists mostly 
of iron (32.1%), oxygen (30.1%), silicon (15.1%) and 
magnesium (13.9%). . 


o 


HOW BIG 

IS THE 
EARTH 

REALLY? 

For centuries our view of the world has 
been flawed. Almost all maps are distorted. 

The real dimensions of the continents 
are shown by this map here - creating 
a completely new picture of our planet 


GREENLAND 




HALF THE WORLD 
IN ONE CONTINENT 

On the standard world map (bottom 
right) Africa is twice the size of 
Europe. In actual fact, half the world 

- Europe, USA, India, China and Japan 

- would fit within the continent’s 
borders. If you add together the areas 
of these countries, you end up with 
roughly 30.3 million square 
kilometres: the same size as Africa. 



o 


SOUTH 

AMERICA 



THE UNDERESTIMATED 
GIANT 

On the Mercator map South America 
looks about the same size as Europe. 

/But in reality, at 17.6 million square 
/' kilometres, the Amazon continent 
^ i is almost twice the size of Europe. 

Brazil alone has an area of 
8.5 million square kilometres. 
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DISTORTED WORLD 

To this day, the Mercator 
projection from 1569 is stiii used 
to depict the worid. The probiem? 
Although the shape and angle of 
the continents and countries are 
calculated correctly (something 
that used to be vital for navigation 
at sea), the surface mapping is 
extremely distorted as a result. 


SCANDINAVIA 


EXAGGERATED 
ICE DESERT 

The icy island of Greenland looks gigantic 
on virtually every map. Often, it even 
appears larger than Europe, Australia 
or China. In fact, Greenland’s area 
doesn’t measure up to any of the 
continents. The Peters projection shows 
that China is actually four times the size 
of Greenland. With an area of 9.6 million 
square kilometres, the Asian continent is 
almost as large as the USA (9.8 million 
square kilometres). 


EUROPE 


LOOKS CAN BE DECEIVING 

On the Mercator map Scandinavia looks almost as ' 
big as the Indian subcontinent. In reality, the south 
Asian nation is three times the size of Scandinaviar^ 


AUSTRALIA VS 
GREENLAND 

On a normal map the smallest continent in 
the world looks about half the size of 
Greenland. In fact, Greenland would fit into 
Australia 3.6 times. This massive size 
difference isn’t really visible on the Peters 
map, though, and that’s down to the shape 
of the Earth: its globular form makes it 
impossible to portray the exact sizes of 
countries across the whole map. Only a 
globe can offer a completely realistic 
depiction of the planet. □ % 


THE EIGHTH 
CONTINENT 

What looks like a small fragment of 
Africa on the Mercator map is actually 
the fourth-largest island in the world 
- and is sometimes even described as 
the “eighth continent”. Only on Peters’ 
projection is it clear that at 587,000 
square kilometres. 


AFRICA 


MADAGASCAR 


PHOTOS: NASA (2) 




SAVE $125 on 12 dark reds 



delivered by Australian Geographies wine service 


Fossilbed 
Merlot 2013 

Coonawarra, SA 
Stylish Merlot made from 
grapes grown by the 
great Geoff Hardy on 
ancient fossil-rich soils 
and showing a "claret 
like elegance" (Dan 
Parrott, Head Buyer). 


Peter Lehmann 
‘Pastor’s Son’ 
Shiraz 2013 

Barossa Valley, SA 
Exclusive Shiraz parcel 
from the late, and great, 
Peter Lehmann, the 
‘Baron of the Barossa’. 
Lavishly complex and 
deeply satisfying. 


‘Long Live the 
King’ Cabernet 
Sauvignon 2013 

King Valley VIC 

Noble Cabernet from 

Bill Calabria who was 
honoured with a rare 
Order of Australia. The 
perfect accompaniment 
to rare eye fillet of beef. 


Tyrrell’s ‘Rufus 
Stone’ Shiraz 2012 

Heathcote, VIC 
Plum-drenched Shiraz 
from an Australian icon, 
former Halliday Winery of 
the Year and a region on 
the rise. Now "showing a 
touch of class ...90 pts” 
(James Halliday). 


Willoughby Park 
Cabernet Merlot 
2010 

Great Southern, WA 

Pour a large glass of this 
perfectly mature, 91 -pt 
Cabernet Merlot which 
Halliday says "Drink 
whenever you wish, 
patience not required". 


Middleton V Shiraz 
Zinfandel 2012 

Fleurleu, SA 
Blackberry-rich Shiraz 
rounded out by cherry- 
ripe Zinfandel. It slides 
down nicely with sizzling 
meats on the barbecue. 
Big. Bold. And full of 
power. Hurry for a taste! 


Readers of World of Knowledge are invited to taste a limited-edition reds showcase from quality estates in classic 
regions, delivered to your door by the Australian Geographic’s own wine service ... at below cellar-door prices. 
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WINE SERVICE 



These sure-to-please, bestselling reds are just $139.99 - save $125. Plus 
receive 3 FREE bottles of Fowles Stone Dwellers Shiraz, worth $72. 
This perfectly mature red - a winner of a Double Gold and 92 Halliday 
points - is made by the Fowles family, pioneering Shiraz specialists. 

That’s $336.99 worth of wine for only $139.99 and FREE DELIVERY. 

Strictly limited stocks - please call 1300 712 087 now quoting code 
‘1596002’, then sit back and let the Australian Geographic Wine Service 
do the rest. And don’t forget our 100% satisfaction guarantee! 


Terms and conditions: Offer valid for new customers only. Maximum three bottles of Fowles Stone Dwellers Shiraz 2009 per household. 
While stocks last. Orders not accepted (nor will wine be delivered to) persons under the age of 1 8 years. Most orders are fulfilled within a week 
but please allow up to 14 days. Unfortunately due to rising postage costs from our carriers we are now unable to ship to the Northern Territory. 
If a wine becomes unavailable, a similar wine of greater value may be supplied. Normal retail prices provided by the wineries. If you don’t like 
a wine for any reason The Australian Geographic Wine Service will refund you and arrange to collect the wine. Fulfilled by Wine People Pty Ltd 
(licence no. 514 00724, LIQP770016550) 90 Chalk Hill Rd, McLaren Vale SA 5171. 


brought to you by 

Laithwaite’s 

WINE PEOPLE 
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3 FREE 


BOTTLES 
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OF DOUBLE GOLD 

SHIRAZ 
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Enjoy 3 FREE double 
Gold and 92-pt Fowles 


' Stone Dwellers Shiraz 


STONE I 

STONE DWELLERS 

SHIRAZ I STRATHB06IE RANGES 


(^ELLERS 

HBOGIE k/ ^ 



“A well-made Shiraz that 
neatly encapsulates the 
marriage between variety 
and terroir ... precisely 
measured tannin and oak 
support, tannins ripe and 
well integrated” (Halliday). 


Order now on 1300 712 087 quoting ‘1596002’ 

(Lines open Mon-Fri 8am-8pm, Sat 9am-6pm) 

or visit www.winepeople.com.au/1596002 


HISTORY 



Right now, across the globe, historians and archaeologists are actively searching 
for some of humankind’s most important artefacts - treasures which, if found, 
could change our understanding of the world and the people who shaped it 
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THE MK OF THE COVEHMIT MISOINB SINCE: 506BC 



WHERE IS ONE OF 
REUGION’S MOST 
SACRED OBJECTS 
BEING HIDDEN? 


CAN THE ARK’S “MAGICAL 
QUALITIES" BE EXPLAINED? 

Tradition has it that the Arh of the 
Covenant [see artist's reconstruction, 
left] is a tremendous source 
of power, perhaps even some kind of 
electrical superconductor. There are 
numerous stories about people being 
struck down by God after laying their 
hands upon the chest. Science, though, 
could explain these events. The materials 
the Ark was made from support a theory 
first put forward by researchers at the 
Lewis Institute of Technology, Illinois. They 
concluded that electrocution was the 
cause of these accidents: gold is a superb 
electrical conductor, while wood is an 
effective insulator. The Ark’s exposure 
to hot, dry conditions in the Middle East 
could have aided static build-up. 

SK... 




“Only the guardian can see it,” says the 
high priest “All others are forbidden 
to lay eyes on it or even go close to it” 

In a chapel in a remote village in Ethiopia, 
located on an island only accessible by 
boat, resides a holy man. He has one simple 
but invaluable mission in life: to protect one 
of religion’s most sacred objects, the Ark 
of the Covenant He and his predecessors 
have, according to believers, been 
perfonning this service for 3,000 years. 

Even if you’re not one of the world’s 
2.2 billion Christians - and even if you don’t 
believe in the existence of a higher power 
- the story of the Ark is laden with intrigue. 
Consider its dimensions. Based on 
descriptions in the Book of Exodus, the 
chest measures 131x79x79 centimetres. 

M’s reckoned to be plated with gold. Open 
the box, however, and greater treasures are 
supposed to awaib the stone tablets upon 
which Moses’s Ten Commandments were 
carved, Aaron’s rod - a staff ascribed with 
mystical qualities - and the first Torah scroll 
(the Torah being Judaism’s holiest book). 

The biblical account of the Ark of the 
Covenant begins during Moses’ 40-day 
stay on Mount Sinai, when, after receiving 
instructions from God, he showed Bezalel 
and Oholiab how to build it As such, it was 
worshipped by the Israelites as the physical 
embodiment of God on Earth. The First Book 
of Kings describes how the Ark was kept at 
the First Temple in Jerusalem from 970- 
930BC, until it vanished when Babylonians 
raided the holy shrine in 586BC. 


It’s here that the real mystery starts to 
unfold. Where did the Ark go? Who took it? 

And more pertinently, where is it now? 

Multiple theories abound. During 
a UK TV documentary, British historian 
Tudor Parfit presented evidence of an 
Ark-like chest being hidden in the Dumghe ■ . . ' 
mountains by the Lemba tribes of South 
Africa and Zimbabwe. A number of authors 
claim the sacred artefact was taken to 
Europe, with Rome, the UK and Ireland 
being earmarked as locations. Some 
historians even believe the Anubis Shrine, 
found in Tutankhamun’s tomb in 1922, could 
in fact be the Ark - even though its 
dimensions differ from biblical accounts. 

But it’s in the tiny Ethiopian town of Askum, 
inside the Church of Our Lady Mary of Zion, 
where much of the current curiosity centres. 

The Ethiopian Orthodox Church insist that 
a succession of virgin monks have looked 
after the Ark for three millennia, after Queen 
Sheba’s son Menelik brought it to Aksum. 

In 2007, a journalist from Smithsonian 
Afagaz/rrawas given the rare opportunity 
to travel to this secretive highland village 
in the country’s north, and interview the 
local religious elders. When asked if the 
Ark of the Covenant matches the biblical 
description, the Ethiopian Orthodox Church’s 
patriarch. His Holiness Abuna Paulos, 
answered: “Can you believe that even though 
I’m the head of the Ethiopian Church, I’m 
still forbidden from seeing it? The guardian 
of the ark is the only person on Earth 
who has that peerless honour.” 
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PEKING MAN'S REMAINS MISSING SINCE; 1941 


WHAT CAN LOST 
SKULLS TEll US 
ABOUT HUMAN 
EVOLUTION? 


September 1 941 . Asia is in turmoil. 
China is in the middle of its second 
major war with Japan. Chinese central 
government has relocated to Chongqing 
, after the capital Nanking is taken. 
Tensions are escalating between the 
Allied Forces and Japan. Aware of the 
gravity of the situation, Archaeologist 
. Hu Chengzhi places his precious cargo 
into two wooden crates, then loads them 
onto a US Marine vehicle bound for the 
port of Qinhuangdao. From there, the 
artefacts will head to the American 
Museum of Natural History in New 
York for safekeeping. Chengzhi doesn’t 
know that they will never make it 
to their destination... 

The cargo in question was a group 
of fossils belonging to ‘Peking Man’, 
part of an incredible haul discovered 
during cave excavations near Beijing 
between 1 923-27. It was one of 
history’s greatest palaeontological 
finds, consisting of skulls, jaw bones, 
teeth and skeletal bones, plus a large 
number of stone tools. Their age was 
estimated to be between 300,000 
and 500,000 years old. 

The skulls Hu Chengzhi packaged 
for the United States have special 
significance. Evolutionary biologists 
say the fossils, if ever recovered, 
would help fill in missing gaps in our 
knowledge of our ancestors. Homo 
erectus [see picture, right]. How much 
did they indulge in cannibalism? Did 
they use primitive spoken languages? 
Modern forensic technology would allow 
scientists to perform CT scans on the 
skulls; the shape of Peking Man’s 



CAN YOU DIG IT 

The skulls of Peking 
Man are believed to be 
between 300,000 and 
500,000 years old. 


middle ear would help establish whether 
he could distinguish between sound 
frequencies relevant for spoken 
language. This could then put an 
approximate date on the first 
appearance of human language - a 
turning point in our evolutionary history. 

First, though, someone needs to 
find those missing fossils. Hopes 
were raised in 1972 when an American 
woman in New York offered to sell 
them to a US financier, but then 
disappeared before a sale, or 
positive sighting, could be made. 

Then in 2010, National Geographic 
journalist Lee Berger received an 
email from Paul Bowen, son of former 
US marine Richard Bowen. In the 
correspondence, Paul claims that his 
father helped to bury Peking Man's 


bones during a siege at a marine base 
Camp Holocomb, China. Subsequent 
investigations place the fossils 
under what is currently a cluster 
of warehouses and parking lots. 
Tantalisingly, the area has been 
earmarked for redevelopment, and local 
Chinese authorities appear to be open to 
any proposed excavations. Science, 
meanwhile, holds its breath. 
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CREEK FIRE MISSING SINCE: 12TN CENTURY 


DID THE ROMANS INVENT A WEAPON 
THAT STIU. BAFFIIS SCIENnSTS? 



Sea. Princeton University’s John Haldon 
suspects it was modified with pine resin, 
which has sticky qualities and helped it 
burn more furiously, and for longer. 

Greek fire's composition was only part 
of it effectiveness, and it's best viewed 
as a complete weapons system. Special 
galley ships known as ‘dromons’ ferried 
it into battle. Some kind of pump was 
used to pressurise and heat the magic 
formula. The weapon was then launched 
through bespoke siphons. Adding to 
the air of mystery, each section of the 
process required in-depth knowledge 
and training; the men operating each 
component knew little about what 
happened at the other stages. This made 
it even harder for enemies to steal the 
secret of Greek fire, and may explain 
why, even though Louis Fieser came 
close in his Harvard lab, no other 
military force has ever been able 
to develop its own version. 


In 1942, while tucked away in a secret 
lab at Harvard University, chemist Louis 
Fieser had the dubious distinction of 
inventing one of mankind’s most brutal 
weapons: napalm. A mixture of 
petroleum and a special gelling agent, 
the incendiary device was designed to 
cling to human skin when fired. It was 
used to devastating effect on Japanese 
towns and cities during World War Two 
[see inset picture, below right]. 

What would have been viewed as 
a very modern weapon 70 years ago, 
actually has a much older, and perhaps 
more terrifying, predecessor - one that 
still confounds scientists to this day. 

Popularly known as Greek fire, this 
ancient flame weapon, concocted 
in the 7th century, was the jewel in 
the military crown of the Byzantine 
(Eastern Roman) Empire, used to 
blitz opponents in naval skirmishes 
for 500 years - particularly against 


the Muslim fleets trying to seize the 
imperial capital Constantinople. 

Like napalm, it would glue to human 
flesh. Accounts tell of the substance 
both burning on water, and being 
impossible to extinguish with it. Only 
sand (which deprives fire of its oxygen), 
strong vinegar or urine had any clout. 

Understandably, the powers-that-be in 
Constantinople kept the recipe close to 
their chests - so close, in fact, that no 
written record exists of its ingredients. 
Historians generally agree that Greek 
fire was, like modern napalm, based 
around petroleum. The Byzantines had 
access to huge oil reserves in the Black 


in* 'V ; • 
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DID THE VATICAN HELP 
HIDE HITLER’S GOLD? 

A declassified US treasury report from 
1 946 asserts that the Vatican confiscated 
350 million in Swiss francs during Worid 
War Two - in the form of Nazi goid - for 
“safekeeping”, holding a portion of it in 
one of their numbered Swiss bank 
accounts. Memo author, treasury agent . 
Emerson Bigelow, quotes a “reliable 
source in Italy”, believed to be a US ' ^ 
intelligence agent. When the document > 
was leaked in 1 997, the Vatican moved 
quickly to deny the claims. “There is no 
basis for the report,” said spokesperson 
Joaquin Navarro-Vails. He described the US 
spy’s reliability as “dubious”. In 1 999, a | 
lawsuit filed by Holocaust survivors against 4 
the Vatican Bank in relation to alleged « 
looted gold was dismissed by American ^ 
courts on the basis of sovereign immunity^ 
and that tbe property ciaim bad no i|fl 
jurisdiction in the United States. 
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NAZI LOOT MISSINi; SINCE: 19303 


WHAT HAPPENED 
JO THE TREASURES 
PLUNDERED BY 
THE NAZIS? 


The officers can’t believe their eyes. 
Before them, in a squalid Munich 
apartment, are more than 1 ,500 pieces 
of art. The men aren't experts, but 
instinct tells them this is no ordinary 
find. And they’re proven right. The 
collection contains masterpieces by 
Pablo Picasso, Henri Matisse, Edvard 
Munch, and many more - all presumed 
lost since World War Two. The elderly 
owner of the flat is the son of Hildebrand 
Gurlitt, a prominent German art dealer 
trusted by the Nazis to dispose of 
artworks largely seized from Jewish 
galleries, families and individuals 
from the 1930s onwards. 

While the discovery was a victory 
for all the people robbed of their 
valuables under Hitler’s regime, the 
paintings represent just a fraction 
of the Nazi-looted treasures historians 
believe are now scattered around the 
world, hiding in attics, safes, deposit 
boxes and private houses. 

For a German military needing to 
finance an expensive war, gold was the 
most precious commodity. At least $550 
million in gold reserves was stolen from 
foreign governments as Nazi troops 
advanced through Europe. Another 
source of funding was the concentration 
camps; wedding rings, jewellery and 
even gold teeth were collected from 
Jewish prisoners and then melted down 
into hullion. (Not to mention the 


property, artworks, shares and bonds 
taken before victims entered the camps). 

A large, unquantifiable amount of the 
gold disappeared into the complicated 
weh of the world banking system. 

According to the Bergier Commission, 
charged with investigating the 
destination of Nazi bullion, the Swiss 
National Bank harboured $440 million 
in gold during World War Two, of which 
$316 million is estimated to have been 
taken illegally. A 1950 document 
obtained from the Bank of England 
showed it helped in the sale of gold 
stolen by the Nazis during the 1939 
invasion of Czechoslovakia. 

Yaron Svoray is certain where a big 
chunk of Nazi gold ended up. In 2013, 
the former Israeli Defense Forces 
paratrooper hired a company to scan 
the Stolpsee Lake near Berlin using 
sonar and radar equipment. For the past 
70 years, it’s been rumoured that at least 
$1.7 hillion in Nazi gold lies on the 
lake’s murky bottom. Eyewitnesses from 
1945 report seeing 30 concentration 
camp prisoners unloading heavy 
crates from trucks, ferrying them to 
the middle of the water and throwing i 

them overhoard - before being taken 
back to shore and shot. “It’s about 
the people the treasure belongs to,” 
says Svorary of his ongoing mission. 

“Whatever we find has to make its way 
to the survivors of the Holocaust.” 
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KNIGHTS TEMPLAR TREASURES MISSING SINCE: 14TH CENTURY 


ARE WE KNIGHTS 
TEMPLAR FORTUNES 
BURIED ON A REMOTE 
CANADIAN ISLAND?” 


They started out with charitable 
intentions: to protect pilgrims from 
bandits on the dangerous route to the 
Christian holy places in the Middle 
East. But as the medieval order known 
as the Knights Templar became better 
at their job, the more Europe’s elite 
sought their services. Papal privileges 
and tax breaks were put their way. 
Lavish donations flooded in. At the 
height of their power at the end of the 
12th century, the Templars stood 
proud as one of the richest, most 
powerful organisations in Europe. 

Because of his war with the English, 
France’s King Philip IV was already 
indebted to the Templars, and resentful 
of their growing might He sent spies to 
live among them. During dawn raids on 
Friday 13th October, 1307, and with 
papal blessing, key Templar leaders 
based in France were arrested, and 
charged with heresay (denying 
Christ spitting on the cross). A month 
later, the Pope issued a ‘Pastoralis 
Praeeminentiae', instructing all heads 
of state to arrest all Templars and 
confiscate their possessions. But it was 
too late. Templars across Europe had 
reacted quickly, moving their treasures 
to secret locations. 

The exact nature of these treasures is 
unknown, but it’s believed their riches 
included jewellery, coins, land deeds. 
Middle Eastern artefacts and royal 
replia - the fruits of their rise to power. 
Speculation also exists that the 
Templars were in possession of sacred 
religious relics such as the Ark of the 
Covenant and the Holy Grail, found 



GOING, GOING, GONE... 

' The Knights of the Templar 
were forced to hide 
their wealth after the 
Pope ordered their arrest. 


'''■ .. * 


during the Templar’s early occupation of 
the Temple Mount in Jerusalem, the site 
of King Solomon’s fabled first temple. 

Thanks to their depiction in popular 
culture (think Dan Brown’s The Da Vinci 
Code), the ultimate fate of the Knights 
Templar and their treasure is often 
clouded with legend and myth. History 
tells us that few riches were found when 
King Phillip’s men arrested the Knights 
at their Paris temple. Drawings made 
at a Templar headquarters in Gisor, 
northern France, show large carts 
piled with objects being moved, but 
excavations have yielded nothing. 
Searches at the Templar church in 


London, and a possible Templar site 
called Shepherd's Monument in the 
English countryside, were also fruitless. 

A theory that refuses to die is that the 
fortunes of fleeing Knights made it to 
Oak Island, a 140-acre piece of land 
off Nova Scotia [see inset picture, above 
left], where for two hundred years 
stories have circulated about a 
mysterious money pit stuffed with 
treasure. Various expensive excavations 
to depth of 72 metres have returned 
empty handed, and claimed six lives. 

The history of the Knights Templar, 
it seems, will always be connected 
with money and slaughter. 
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THE MAXBERII SPECIMEN MISSINC SINCE: 1991 


WHY WAS A PRICElfSS DINOSAUR 
FOSSIL BEING STORED UNDER 
SOMEONE’S BED? 



Eduard Opitsch was described by 
colleagues as “a queer fellow”. In 
1956, two men carving limestone at 
Opitsch's quarry in Soinhofen, Germany, 
came across a strange fossil. It took two 
years before the quarry owner handed it 
over to a geologist, who in turn passed 
the artefact to the University of Erlangen. 

Even though the skeleton’s head 
and tail were missing, resident 
paleontologist Florian Heller knew 
by the faint feather impressions that 
he was dealing with only the third ever 
recognised specimen of Archaeopteryx 
[see artist’s restoration, above right], 
an early genus of bird that represents 
the transition between feathered, two- 
legged dinosaurs and modern birds. 

It lived 150 million years ago in the 


Late Jurassic period in what is now 
southern Germany, when Europe 
was a collection of tropical islands, 
much closer to the Equator than it I 

is now. Even more excitingly, tests 
showed that Archaeopteryx had the 
hollow bones that made modern birds 
light enough to take off the ground. 

The chance discovery was huge. After ^ 
Opitsch allowed his specimen to be 
shown at the nearby Maxberg Musuem, 
the Munich state museum made moves 
to buy it, offering the owner 40,000 
deutschmarks. Opitsch declined - the 
sticking point being he did not believe 
he should pay the 40% taxes on the 
sale. Negotiations ended in 1965, 
after which time the increasingly 
cantankerous Opitsch refused to 






loan his fossil to paleontologists. 
Witnesses say he kept the priceless 
artefact under his bed, right until he 
died a bachelor aged 91. 

Even so, the Maxberg specimen was 
never found during searches of Opitsch’s 
house. His heir claimed it had been 
stolen during the two weeks his father’s 
home was unattended after his death, 
but police investigations hit a dead-end. 
German fossil dealer Raimund 
Albersdorfer says he believes the 
specimen is in private hands, and 
will eventually resurface. 

If this is the case, then scientists 
believe the Maxberg specimen could 
reveal more important information. The 
last study made in 1959 was limited by 
the day’s technology. Modern CT scans 
would reveal the bones in superior 
detail. The same bones would have 
also absorbed a wide range of trace 
elements such as cooper, strontium 
and zinc, all vital for bone healing; 
tests could shed light on how 
Archaeopteryx compare to their 
living relatives. 

Or maybe not. Opitsch’s headstone at 
Langenaltheim cemetery is adorned with 
an engraving of the fossil that made him 
famous - a strong hint that the grumpy 
old man perhaps had the last laugh, 
taking his great find with him. 
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CITY OF PAITITI MISSING SINCE: 1GTH CENTURY 




IS THERE A LOST 
INCA CITY OF GOLD 
IN THE MIDDLE OF 
THE AMAZON? 


With his finger, Thierry Jamin draws a 
circle over his map of the Amazon. The 
French writer and explorer is planning an 
expedition that will take him into a 
remote area of south-east Peru called the 
Megantoni National Sanctuary, into the 
heart of territory once ruled by the Inca 
Empire. “Several natives of the forest - 
Matsiguengas - assert that ‘monumental 
ruins’ exist at the top of a strange square 
mountain,” Jamin told The Guardian 
newspaper in April 2014. “ I think that 
we are very close to officialising the 
existence of this big archaeological she.” 

The site in question is a chy that Jamin, 
and local indigenous people, call ‘Pahhi’. 
The Frenchman’s website describes h as 
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The large-scale invasion of the Spanish 
conquistadors in 1532, led by Francisco 
Pizarro, sounded the death knell for the ' 
Inca empire, which at its height had 
spanned 1 .8 million square kilometres of 
South America. During a few decades of 
*'‘*^ bloody conflict, the once-mighty Incas 
were wiped out by the superior weaponry 
of the invaders: horses, metal armour, ' • 
swords, cannons and firearms. The Spanish 
proceeded to destroy many aspects of Inca 
X culture, including their written records. 

^ Treasure was stolen. Incas were turned 

into slaves. But ultimately, disease proved 
-^5; to be the Inca’s undoing. Smallpox and 
^ measles combined to kill 93% of the < 
^^^^^ ^^ op^ion in the Andes region. 


“the Inca’s secret city”, and a place 
where the Incas hid “all the treasures of 
their empire” when the Spanish invaded 
in 1532. Jamin is already well-versed in 
the area’s archaeological riches, having 
discovered several sites in the valleys 
of Lacco and Chunchusmayu in 2010, 
and a ‘hidden door’ at the popular Inca 
tourist destination Machu Picchu. 

Numerous expeditions to find Paititi 
have been launched during the past 
100 years, but the hunt gained new 
momentum in 2001 when Italian 
archaeologist Mario Polia discovered 
a 450-year-old document in the archives 
of the Jesuits in Rome, written by the 
missionary Andres Lopez. In the report, 


Lopez describes a large city rich in 
gold, silver and jewels, positioned 
in the middle of a tropical jungle called 
“Paititi” by local indigenous people. 
(Other sources dated from the 16th to 
1 8th centuries make direct reference 
to the Inca city, though some of the 
references are not first-hand, and 
therefore not reliable.) 

Since Folia’s discovery, a handful of 
teams have headed into rarely explored 
areas of the Amazon, brimming with 
anticipation. Various new Inca ruins and 
primitive ‘maps’ have been found, but as 
yet, Paititi continues to elude explorers. 

That won’t stop Thiery Jamin from 
launching his next expedition, slated 


for 2015. Nor will claims by other 
experts that the Frenchman’s geography 
is out of whack. 

“The Incas conquered territories of the 
Machiguenga and Piro and built roads, 
bridges and some fortified settlements, 
meaning it’s possible that in Megantoni 
some Inca-type buildings and objects 
will be found,” said Finnish historian Martti 
Parssinen. “Nevertheless, Paititi is not 
there... At first, it was located from the 
confluence of the Madre de Dios and the 
Beni rivers... but during the colonial period 
some Inca refugees probably re-establisbed 
it near the present Brazilian Pacaas Novos 
mountains.” Which means Thiery Jamin 
could need another map. □ 
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Wbat’s tbe book about? 

How did Australians live and work 
in the late 19th century? A Nation 
In The Making is a fascinating glimpse 
into the lives of urban Sydneysiders 
and the frontier folk of rural New South 
Wales during the years leading up to 
Federation and beyond. Author Alasdair 
McGregor has carefully researched 
these images - some graceful, some 
haunting - and written a thoughtful 
text that provides both historical context 
and poignant insight to a time that’s 
now faded beyond memory. It was 
an era of rapid social change, and 
of agricultural and industrial growth. 

The photographs featured in this 
superb, large-format, hardcover 
Australian Geographic anthology 
provide a multifaceted portrait of 
an increasingly diverse and confident 
nation, one transforming itself 
from six separate colonies into 
a federated Commonwealth. 


Subscribe for one year for $ 64.95 now (saving 22% off 
retail) and get the magazine delivered to your door. 
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NATURE 



HOSTILE WATERS 
The ant needs to cross a pond before 
it is discovered by enemy scouts. It is 
so light that it can ‘walk’ on the water 
-the surface tension carries it aloft. 

As long as the water stays calm, of course. 
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Conflict rages among the rivals for the Iron Throne. It is the battle to 
end all battles. But these wars are not being fought in a TV fantasy 
realm - they’re happening in the natural world. And they are 
bloodier than anything dreamt up by the hit television series 
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HOUSE LANNISTER ^ 

A KING SLAYER 
AMONG THEM 








o. ^ 


Regicide, hostile takeovers, royal offspring that are 
anything but legitimate. It sounds like the stock-in-trade of 
the Lannisters. And for some ants, the Game Of Thrones is 
a perfect allegory. Take the South American driver ant 
shown here, for example; as soon as the young queen is 
expelled from the mother colony, she looks for a new state 
to control. And she will choose one that already exists - 
complete with a court, bodyguards and handsome buildings. 


all ripe for the taking. Arduous pioneering work is 
apparently beneath the dignity of these high-born rulers 
- they simply invade the colonies of other species, kill 
the queen and pass off their own eggs to the unsuspecting 
underlings. In this way, the ant will destroy an entire 
population inside two years and replace it with their 
own illegitimate offspring. Even the Lannisters would 
be impressed by that level of deceit. 
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THE WILDLINGS 


A KISS OF DEATH 


Those who live heyond the wall sing of free love in a free 
world. It’s a magical idea, and one that is not unique to 
the Wildlings of the North - hut also to the almost 2,000 
different types of firefly in the world. And to ensure that 
all this free love doesn’t end in chaos, every type of firefly 
has a unique flash - a type of flirt code that prevents 
wrong pairings. All fireflies stick to this arrangement - 
except the females of the photuris. They merrily mimic 


these codes to attract the males. But it’s not thoughts 
of mating that are on their minds, but rather a desire 
to satisfy their hunger. The boys also make a very 
valuable snack, as the blood lymph of the male contains 
a bittering-agent which scares away voracious birds 
- a protection that the predatory girls happily glean 
from their gory supper. It seems that free love can be 
dangerous, whether promoted by Wildlings or fireflies. 




HOUSE STARK 


THE POISbNOeS 
WARRIORS 





Winter is coming! It’s the motto of House Stark which foretells a 
time of death. But in European gardens, 'mid-summer is coming’ 
would be a more fitting cry of oncoming danger. This is the time of 
year when the caterpillars of the oak processionary moth become 
active. Caterpillars may not sound scary, but these boys are the 
warrior knights of their kind. Their bodies are covered in stinging 
hairs that can cause severe allergic reactions and asthma in 


humans. And because the toxic hairs break off very easily, the wind 
will whip them through the air, meaning that direct contact with the 
caterpillar isn’t necessary. So as small as an individual caterpillar 
may be, the biological weapon cloud that they secrete has an 
effective circumference of several hundred metres. And it can linger 
long after the caterpillar has changed into a butterfly, as the poison 
keeps for years. There’s only one hope - the onset of winter. 
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HOUSE GREYJOY 


FIGHTERS FROM 
UNDERGROUND 


) 


We would never suggest that the nohle house of Greyjoy is 
akin to slimy worms that live in holes. But some parallels 
can be drawn between the humble earthworm and the proud 
Ironborn. Earthworms? That’s right - because there is no 
living creature on the entire planet that laughs in the face 
of death so courageously. Earthworms can survive almost 
anything: months of their tunnels being flooded, snow, 
frost, heat. You can even immerse them in completely 


oxygen-free water. They would survive in that state for 
up to 35 hours, because that’s how long their metabolism 
can work for, even without air. They can also regenerate 
themselves: the entire hind third of their body will grow 
back if its lost. When attacked, a worm simply disconnects 
itself and escapes to safety using the rest of its body. 
That’s a skill which the tortured and maimed Theon 
Greyjoy would certainly envy. 
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AVENGERS 


House Targaryen, with its motto of ‘fire and biood’, heid onto 
the Iron Throne by using the power of dragons. But with 
the demise of these mythical creatures, the deposed rulers 
could look around in their gardens for a possible substitute. 
Wasps wouid make a good stand-in, because they are 
equipped with a most impressive weapon. Their poison 
sting contains seven unique substances whose only task is 
to deliver severe pain and inflammation. In addition, every 


sting produces an aiarm pheromone that caiis out to every 
wasp in the vicinity, and drives them to further attacks. But 
why all this aggression? Each tiny fighter pilot needs to bring 
half a kilo of fresb meat to tbeir breeding colonies every day 
- that equates to more than 6,000 fiies, beeties and other 
insects which are paraiysed in flight, kiiied and transported 
away. Not even the three dragons raised by Daenerys 
Targaryen could deliver a quota of death like that! □ 



like muscular wear and tear, age, and stress. Doctors view cell 
regeneration as the body’s most important self-healing function. 
And everyone can tap into this miracle p o we 
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I'LL DIE? 


///// OPTICAL CONTROL 

Our bodies contain countless 
‘supervisors’ that constantly screen the 
body’s functions to nip any disturbance 
or illness in the bud. They work using 
active and highly complex mechanisms, 
examples of which are shown in the 
following pages. But they also function 
passively: one such supervisor, which 
even many doctors overlook, is the eye. 
You can spot many things by looking at 
the eye, including some deadly 
diseases, because nerve tissue, 
arteries and veins are all visible there 
- sometimes even to the naked eye. 

“More than a third of genetic 
syndromes manifest in the eye, often 
even before symptoms appear in the 
rest of the body,” says US eye 
specialist Neal Adams. Diabetes, high 
blood pressure, multiple sclerosis, 
rheumatism and cancer all leave clear 
markers on our visual organ. Tumours 
in the eye are often discovered purely 
by chance: if a photo taken with a flash 
causes no red-eye, it’s often a sign that 
something is sitting behind the retina. 


DOES THE RETINA MIRROR THE BRAIN? 

How well is the brain being supplied with blood? And how high is the pressure on the 
brain? The answer to these questions lies in our retinas, which are made up of brain 
tissue and contain many blood vessels. If you’re familiar with the workings of these 
vessels, you can draw conclusions about the state of the brain. For example, blood 
clots in the head or neck can often be detected by looking at the retina. 









D o you really know how old you are?” 

is a question that cell-biologist Jonas 
Frisen of the Karolinska Institute in 
Stockholm is fond of asking. Anyone who 
volunteers their age - 33, say - receives 
a short lecture on cell ageing and the 
regenerative power of body tissue. 

They might learn that the body’s yearly 
production of liver cells would be enough to create 
a staggering 18 livers. Or that every year our body 
produces enough cells for 200 pyloric sphincters, 
eight windpipes and six bladders. But what is 
all this if we only need one liver or windpipe? 

What’s going on? The answer is self-renewal. The 
true secret of our ability to self-heal lies in this 
process. The idea that self-healing is just the 
immune system activating whenever a disease 


occurs is antiquated. Self-healing begins a lot earlier 
and takes place in every part of our body, every 
moment of the day. Self-healing is a war for which 
our bodies are always prepared - one against 
exterior enemies and the threat of interior 
destruction. Peace? There isn’t any. Victory? 
Essential. You can’t afford to lose a battle here, 
because it may lead to a final defeat. But what 
does this actually mean? 

Every second your body is repairing itself in order 
to guard against anything that threatens to disrupt 
the balance necessary for life: stress, burnout, a 
sedentary lifestyle, poor diet. A variety of complex 
cycles of cell death and regeneration ensure these 
influences don’t have a negative effect. Studies 
have shown that it’s only our power of self-renewal 
that keeps illness and death at bay for decades. 







CONTROLS MY 
TEMPERATORE? 


///// EVERYTHING IN EQUILIBRIUM 

Every millisecond, 100 billion neurons 
spark off a small firework of information 
in the brain. They’re responsible for our 
well-being. Trillions of monitoring stations 
provide the hypothalamus with huge 
swathes of data every second. How high 
is our body temperature? And our blood 
pressure, blood pH and blood sugar levels? 
The technical term for this process is 
homeostasis, a continuous fine-tuning 
that the body carries out to maintain 
a healthy equilibrium. 

The hypothalamus sends signals to the 
nervous system or induces a hormone 
surge to cause a physiological response to 
an imbalance. If everything’s hunky-dory, 
the emission of hormones ceases - a 
situation which doctors call “negative 
feedback inhibition’’. If we didn’t have this 
system, even a light fever could overheat 
and kill us. So the body always aims for a 
pleasant 37 degrees Celsius - all by itself, 
without us being aware of it. 



WHY FEELINGS ARE All IN THE HEAD 

Our arteries and veins contain receptors that monitor many things, including blood 
pressure and blood sugar levels. Whenever blood flows past these monitoring 
stations, signals are sent via the nervous system to the hypothalamus in the brain, 
which gets to work adjusting things as necessary. The hypothalamus also controls 
our hormone balance, regulates appetite and sleep levels, and activates our sex drive. 



Statistics help us to better understand this non- 
stop body-factory: up to 50 million cells die every 
second. That sounds like an alarming number - until 
you consider that the human body is made up of 60 
to 90 trillion cells. And, in principle, every cell that 
dies is immediately replaced. There are 220 types of 
cell in the body, each with a different lifespan. As a 
general rule of thumb, the bigger the cell’s workload, 
the greater the wear and tear it suffers. This explains 
why our main detoxification organ, the liver, can be 
renewed up to 18 times a year. We also need 200 
pyloric sphincters because the tissue is constantly 
exposed to extreme attacks from antacids. 

This results in a mind-boggling image of humans 
as ingenious biological constructs. On average, the 
cells of someone aged 50 are no more than ten years 
old. The key words here are ‘on average’: many 
cells are more than ten years old - but many are 


younger, too. A 50 year-old doesn’t have the vitality, 
fitness or youthful body of a ten year-old however, 
for while the regenerative power of the cells 
remains until death, it wanes with age. Put another 
way, what we experience as the body’s ageing 
process is nothing more than a weakening 
of regeneration. As we’ve seen, in principle it’s 
a fact that dying cells are replaced immediately. 
However, the total number of cells in the body 
decreases over time. Tissue becomes worn. This 
is especially evident in our skin. It still consists 
of very young cells, but it becomes wrinkly and 
limp. Our skin simply contains fewer cells than 
it did when we were young. 

Until around the age of 30, wear and repair 
remain in balance. After that, the system becomes 
imbalanced (basically, more old cells die than 
new ones are created) and the body ages. 


^ % t vl 












% 








38 





LiUlWiGiSl 




5 *. 


% 




i, » 


V ‘ 


"vr*;v 


HOW LONG 
DOES THE LAST 
CIGARETTE 
LAST? 


///// HARMFUL SUBSTANCE FILTER 

Our lungs have a direct relationship with the 
outside world - they get through 20,000 litres 
of air per day. A highly complex filter and 
purification system protects the lungs from 
many harmful substances. Hair-like structures 
in the respiratory system called cilia trap dirt 
and microorganisms, sending them in the 
direction of the mouth where they are 
swallowed and destroyed in the digestive 
system. Bronchial cilia fish out more particles. 

The surfaces of the lungs are completely 
renewed around every eight days - unless you 
smoke. But even after the last cigarette, the 
organ will renew comparatively quickly: after 
two weeks of not smoking, lung capacity 
increases by 30% and self-cleaning 
mechanisms set in between one and nine 
months later. Meanwhile, new cells are 
constantly being created in the lung tissue. 
This is achieved through division and 
multiplication of the remaining healthy cells, 
with the help of so-called progenitor cells. 




WHEN IS THE SELF-HEPAIH MECHANISM FAULTY? 

Doctors call a defect in the lung renewal process “remodelling”. It alters the 
whole structure of the organ - it triggers an increase in mucus-forming cells - 
and is irreversible. Chronic inflammation of the airways can cause irregularities 
in the repairing process. The consequences: chronic disorders like asthma, 
cystic fibrosis and pulmonary fibrosis (pictured left). 





That muscle cells divide more frequently under 
stress is the basis for every muscle training session. 
However, the regeneration factor is rarely taken 
into account when building muscle. It plays an 
important and simultaneously complex role in how 
young and powerful you can make your muscles. 

Even the most advanced training programme 
won’t pay dividends without sufficient rest, 


If you want to stop the ageing process, avoid 
disease and optimise your self-healing, then 
regeneration is essential. Unfortunately, this is 
a double-edged sword: we can influence our 
regeneration capability ourselves - both in a 
positive and negative way. So what can we do to 
get the best from ourselves? 


THE WONDER OF MUSCLE REGENERATION 


HlElAlRlTl 


DOES MY 
HEART HAVE 
A BACK-UP? 


///// ARTERY BYPASS 

The heart pumps up to 100 millilitres of 
blood around our body 70 times a minute 
- that’s about 10,000 litres per day. 
Despite this enormous expenditure of 
energy, heart cells don’t regenerate very 
well: we’re born with six billion of them, 
but, over the course of a lifetime, this 
figure drops to around two to three billion. 
But the heart has a clever back-up plan. 
Doctors have discovered that it is able to 
compensate for vessel blockages and can 
therefore prevent heart attacks. If a large 
artery becomes blocked, the blood looks 
for a new route through smaller veins. 
These become replacement arteries, 
taking over from the clogged pipe. This 
process is, amongst other things, activated 
by a lack of oxygen in the blocked artery. 
Between 1 ,000 and 2,000 tiny power 
stations, known as mitochondria (orange 
in the small picture on the left), ensure 
that every heart cell has enough energy. 


though. Ideally, you need at least seven hours 
of sleep per night. Dr Lutz Aderhold, who has 
run 120 marathons, is convinced that minor 
muscle tissue injuries suffered during training 
can be repaired simply by having a good night’s 
sleep. What’s more, the muscle will not only be 
repaired, but strengthened. This is due to a release 
of growth hormones while you sleep making 
the muscle fibres thicker and more powerful. 
Consequently, the body doesn’t just restore 
itself to its original condition, but builds stronger 
structures instead. As a result, it is better prepared 
for renewed stress than before. Experts call this 
increased efficiency ‘supercompensation’. 

And without any training? What about those who 
lead largely sedentary lives, working behind a desk or 
slumped in front of the television night after night? 


40 







WHAT HAS BOHY FAT GOT TO DO WITH STBESS? 

There are two types of body fat: type 1 lies directly under the skin and 
powers the heart and muscles; type 2 grows in the abdomen and powers the 
brain. When you feel under stress, the fat-storing hormones adrenaline and 
cortisol are directed into the stomach fat. A vicious circle begins. The higher 
the stress levels, the more cortisol is released and belly fat needed. Thus the 
body piles on more and more reserves and the belly grows. 


/////THE SKIN CYCLE 

The skin of an 70kg person who’s 5ft 7in 
tall weighs around 14kg and covers an 
area of 1 .8 square metres. Our skin 
completely renews itself about every four 
weeks. The critical role in its renewal is 
played by keratinocytes: cells that grow 
in the lowest part of the epidermis (known 
as the basal layer) and gradually migrate 
upwards towards the stratum corneum. 
Along the way they pass through different 
stages of development. They lose their 
nucleus, shrink and turn into skin cells on 
the surface which then fall off at a rate of 
about ten billion a day. 

The renewal cycle normally takes 
around 27 days - meaning a holiday tan 
will only last for about four weeks. For 2% 
of the population, however, the cycle is 
much shorter. Their cell turnover is so 
quick that a cycle only lasts six days, 
resulting in red, inflamed, itchy patches 
on the skin known as psoriasis. 




THREE WEEKS 
LIE BETWEEN 
HEALTHY 
AND ILL? 




V 


DIBECT LIIIE 

. Fluid leaks from the capillaries 
into the surrounding tissue. This 
feeds remote cells with nutrients. 

I The fluid is later collected by the 
lymphatic system. This network 
enables white blood cells to move 
throughout tbe body. 


BOTTLENECK 


A protective and flexible fat membrane 
helps red and white hlood cells move 
through the smallest veins in our body, 
the capillaries. They’re composed of 
cholesterol and are always in motion. 
The body’s cell membranes renew 
themselves around every 20 days. 


DEFENCE 


Around 10,000 billion endotbelial cells 
line tbe veins in our bodies. They also 
react when there’s an inflammation in 
the vicinity of a vein, sending white 
blood cells from the blood to the 
affected area. 


WHO ARE THE HEROES OF THE BOOT? 


Every second, billions of tiny blood cells transport nutrients 
and oxygen straight to organs that need them. None of our organs 
would be able to survive without the intelligent logistics of blood. 
On average, red blood cells (erythrocytes) are completely replaced 
over a period of 120 days. 


HOW BIG 18 
THE GAP 
BETWEEN 
NOBMAL AND 
HIGH BLOOD 
PRE880RE? 

/////VASCULAR BARRIER 
Put all of the endothelial cells in an adult 
together and they’d weigh 1 .5kg. These 
vascular cells form a thin protective layer 
that lines every blood vessel and acts as 
a barrier between blood and tissue. To 
regulate blood pressure, tbe cells release 
vasodilator or vasoconstrictor substances 
sucb as nitric oxide. 

Parts of these cells will inevitably wear 
out, especially in people suffering from 
heart disease, who have high blood fat 
levels or who are smokers. In these cases, 
neighbouring endothelial cells close the gap 
in the vessel wall. Supplies are also found 
in the body’s bone marrow: special stem 
cells which enter the bloodstream and form 
new endothelial cells are stored there. 







Five per cent every decade - that’s the rule of 
thumb for muscle wastage. This reduction starts 
when you turn 30 and has increased to 25% 
per decade by the time you hit 80. 

But now scientists from the University of 
California have discovered the key to stopping 
age-related muscle loss. According to them, the 
molecular causes for these effects are still not 
understood. Their hypothesis: the party involved 
is the love hormone oxytocin, the production of 
which declines the older you get. It becomes 
stronger if you engage in sexual activity. So 
the more sex you have, the more oxytocin is 
produced. This obviously has a great influence 
on stem cells in the skeletal muscles, which are 
essential for the creation of new - as well as the 
repair of damaged - muscle cells. 



It’s a widely held view that seven to nine hours 
sleep a night is the most important regeneration 
tool the body can use, and now this belief has been 
given new credibility by a US study. It has long 
been known that sleep is essential for forming and 
consolidating memories and that it plays a central 
role in the formation of new neuronal connections. 
Lesser known is that, during sleep, the brain is 
busy cleansing itself of toxic substances. While the 
body is generally freed of poisonous by-products 
by the lymphatic system, the brain isn’t as it is 
outside the system’s reach. 

“Think about a fish tank,” says the biologist and 
sleep-researcher Maiken Nedergaard of Rochester 
University in New York. “If you have a tank and no 
filter, the fish will eventually die. So, how do the 
brain cells get rid of their waste? Where is their 
filter?” Until recently, neuroscientists were of 
the opinion that the brain recycles its own 
waste on a cellular level. If this process fails 
at any point toxins can build up, leading to age- 
related deterioration illnesses like Alzheimer’s. 

But according to Nedergaard, the brain is far too 
busy to carry out so many waste-disposal actions 
when it’s awake. Instead, she believes that there 
is a decontamination system in the brain, similar 
to the lymphatic system, that only functions when 
we’re asleep. If this theory proves to be true, 
the conclusions would be a sensation. Insomnia 
would be held jointly responsible for the spread of 
degenerative brain diseases like Alzheimer’s. 


For Sigrid Veasy, a sleep researcher from 
Pennsylvania University, the new findings 
have far-reaching repercussions. “If we don’t sleep 
well, we encourage factors that exacerbate neural 
decay to accumulate uncontrolled,” says Veasy. 
“We’re starting to realise that if we skip sleep, 
we may be inflicting irreparable damage on the 
brain that will prematurely age it or make it more 
vulnerable.” It’s clear what we need to do to 
counteract this brain decay: sleep. 



Self-renewal and regeneration play a crucial role 
in competitive sport. In no other area of life is 
the body’s ability to overcome the shifting limits 
of performance so well researched. Professional 
athletes are almost guinea pigs when it comes 
to testing human capabilities. Years of training 
acclimatise the organs to a sophisticated 
sequence of training stimuli and regeneration 
phases, during which they encounter ever- 
increasing stresses and strains. 

After a certain amount of time, the athletes are 
so well trained they can harness around 90% of the 
maximum capability of their body. The remaining 
10% is known as “automatically protected reserves” 
in professional circles. By way of contrast, an 
untrained person can only activate 70% of their 
full potential, with 30% being held back. 

This automatically protected reserve is one 
of the most fascinating characteristics of the body. 
It’s a sort of emergency back-up that’s activated 
only in extreme circumstances. These are 
usually once-in-a-lifetime situations, such as 
someone lifting up a car to free a baby trapped 
underneath. A fear of death is the driving force 
behind this huge release of power. The brain’s 
hypothalamus gives the order to flood the body 
with masses of adrenaline and norepinephrine 
so the person can use their energy reserve 
to save their - or another person’s - life. 

This leads us to the darker side of sporting 
medicine. Doping amphetamines exactly simulate 
this situation - they affect the central nervous 
system, raising body temperature, the heart 
rate and increasing the athlete’s blood pressure, 
aggression and ability to take risks. They become 
euphoric and lose the feeling for their natural limits. 
Despite being physically exhausted, they don’t feel 
tired - all warning systems are turned off. There’s 
no going back in this state. If you’re lucky, you’ll just 
be in a state of exhaustion, but, if you’re unlucky, 
you’ll die from the consequences of acute fatigue. □ 
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WORLD EVENTS 


MERCED A'l 
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AO 

r it SECRET 
WORID WARS 

They operate in more than 130 countries, are often 
better equipped than the US Army and work for the 
highest bidder. Belonging to a private military company 
makes you one of the most powerful players in 
a crisis zone. Welcome to a new era in warfare 
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Their UK headquarters are unimpressive, a simple building 
near Gatwick Airport, but with an annual turnover of 
$15 billion, G4S is the largest private security company in the world. 


The corporation has its roots in a small Danish security company, 
Copenhagen-Frederiksberg Nattevagt, originally established in 1901. 

Its activities include transporting money and valuables; security and 
guard duties in ports and airports; and protecting oil and gas fields for 
energy companies, but they also provide military services. In 2008, the 


SecuriCQr 


:410,00l 

employee 


Group4Falck 



company expanded its portfolio by buying ArmorGroup International, 
a struggling private military company (PMC), which had a presence in 
26 countries. Its staff protected business ventures and individuals in 
‘dangerous or chaotic regions’. It is precisely these crisis zones in 
Asia and Africa that make the most money for the security contractors. 
The more dangerous the risk, the bigger the profit. 


2004/05 

In 2004/05, Group 4 Faick merged with Securicor 
to become G4S - the world’s largest security 
provider with 410,000 employees. 
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62 % 

OF ALL ALLIED FORGES 


IN AFGHANISTAN 


ARE MERCENARIES 


THEWORIDMAP 
OF OPERJUIVES 

■ Many major events worldwide have 
used G4S including the London 
Olympics, the World Cup in Brazil, and 
various G8 conferences. The majority 
of its employees are guards protecting 
objects and people. However, more and 
more private military contractors are 
being sent into crisis zones. G4S gives 
no statistics for how many armed 
operatives it controls, nor where exactly 
they are stationed. But the firm owns the 
three market leaders for private security 
services in around 100 countries (red), 
including Iraq and Afghanistan. It 
operates in dozens of other countries 
around the globe (blue). 



625,000 

employees 


2005-2013 

Under the leadership of Nick Buckles, G4S invested in 70 security 
firms and special military services. Hundreds of thousands of 
people currently work for the business and its subsidiaries. 


AM0RGTRET0P5 
PRIVATE EMPIOYERS 
IR TRE WORID 

G4S operates in 130 countries worldwide, 

has 625,000 employees and commands 
a force three times larger than the British military. 
This makes the security provider the fourth largest 
private employer in the world (behind the electronics 
company Foxconn, McDonald’s and Walmart). 
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C haos has reigned 
in the streets of 
Kabul for ten 
minutes. Bullets 
whizz over Marc 
Lindgreen’s* 
head, screams 
echo through the 
alleys and you can hear muffled 
explosions in the distance. The 
Taliban have just started their 
summer offensive. The nearby 
US Army military base and 
several government buildings in 
the Afghan capital are under 
constant fire. Lindgreen and 
his team are holed up behind 
an off-road vehicle. Again and 
again the Americans fire their 
assault rifles in the direction of 
the attackers. Finally, after 20 
minutes, the nightmare ends. 
The Taliban fighters have fled 
- or lie dead in the street. 
Lindgreen and his three 
comrades escape unscathed. 

Regular US Army soldiers, 
who had been under fire in a 
backstreet to the east, also come 



“The twenty- 
first century 
will go down in 
history as the 
century of the 
mercenary. 
War has been 
outsourced.” 


Peter Singer, 
Military expert 


through their skirmish with no 
casualties. Although they’re 
fighting against the same enemy, 
with the same equipment, 
after the fighting they go their 
separate ways. While the US 
Army troops return to base, 
Lindgreen and his team head to 
a nearby hotel. That’s not the 
only difference: the US soldiers 
are risking their lives for as little 
as $50 a day, while Lindgreen 
and his team can earn $600... 



Former elite soldier Marc 
Lindgreen changed sides, or 
rather his employer, two years 
ago. The 42-year-old is now a 
security contractor. Instead of 
obeying the orders of US Army 
generals, he now fights for a 
private security company. 
However, his job essentially 
remains the same: escorting 
military convoys, protecting 
people and killing Taliban 
fighters. Lindgreen’s been signed 
on with the firm for two years. 
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name has been changed 




soldiers probably belonged to a 400 -strong elite unit from 
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Prisoners in Iraq on behalf of the US government. 


PHILLIP MILLIS 
PMC CONTRACTOR 


CHANGEOVER 
Security contractor 
Phillip Minis, like 
thousands of other 
soldiers, left the army 
because the pay wasn’t 
good enough. His belief: 
every good soldier is no 
longer a soldier. He’s 
a contractor instead.” 


Two years at war - without 
insignia, military parades or 
medals. But, when his contract 
expires - and providing he stays 
alive - he will have earned 
more than in his 20 years as 
a regular soldier. Even if he is 
killed his family will at least 
be financially secure for many 
years after his death. This is 
because Lindgreen, like many 
contractors, has a clause in his 
contract that means his family 
will receive $500,000 if he is 
killed on a work assignment. 

In comparison, the next of kin 
of a fallen US soldier receives 
just $100,000. 


It’s these disparities in working 
conditions and earnings that are 
driving more and more soldiers 
into the arms of private military 
companies. Lindgreen actually 
belongs to a shadow-army in 
Afghanistan, one that is three 
times larger than the 33,000 
US troops currently stationed 
there. It’s a heavily armed 
private army composed of 


former soldiers, ex-marines 
and adventurous daredevils. 

They call themselves security 
guards, strategy consultants, 
or bodyguards. But some 
would argue that they are 
actually mercenaries. 

And it’s not just in Afghanistan 
where they’ve taken control. The 
security industry has become one 
of the largest economic sectors 
in the world. It operates in rebel 
areas in Ukraine, war zones 
in Iraq, drug wars in Mexico, 
oil fields in Africa, airports in 
England, and nuclear facilities in 
the USA. The global turnover of 
private mercenary firms is today 
estimated at $200 billion per year. 


“Why should 
I fight in the army 
for five years and 
earn $120,000 
when I can make 
^00,000 in 
two years with 
a private military 
companyP” 

Phillip Minis, PMC employee 
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Conservative estimates put the 
number of people employed by 
private military and security 
companies around the world 
at five million. That’s about the 
same as the world’s three largest 
armies - the US, Chinese and 
Russian - combined. 

For Peter W. Singer, a military 
specialist from the Brookings 
Institution in Washington, all 
of these numbers mark a new 
age of warfare: “We have an 
image of war in our heads, of 
a soldier in uniform fighting for 
his country, leader, beliefs or 
freedom. But, when you look at 
the world’s crisis zones today, it 
becomes clear: this image is no 
longer true.” In fact there are now 
millions of people who, like Marc 
Lindgreen, aren’t fighting for their 
country, freedom or comrades - 
but for the highest bidder instead. 
In other words, there are no 
good or evil clients for the PMCs, 
just ones that pay well. But this 
attitude can have a downside. . . 

For contractors Jerry Zovko, 
Scott Helvenston, Wesley 


Batalona and Mike Teague, 
their mission in the Iraqi 
city of Fallujah was simple: 
locate the enemy, shoot and 
under no circumstances stop 
- they had practised how to 
behave in an ambush hundreds 
of times. But in March 2004, 
it all went horribly wrong. Their 
off-road vehicle was hit by 
dozens of bullets in the middle 
of the city. The contractors 
couldn’t radio the US Army 
for support because they’d 
withdrawn from the city. 
Seconds later, grenades 
tore through the vehicle. 


What followed then was one 
of the darkest hours in the 
early history of private military 
companies. The insurgents shot 
the four injured Americans, 
hauled their lifeless bodies out of 
the vehicle, set them alight and 
then dragged the corpses in front 


“Wanted: former 
soldiers aged between 
25 and 45; those with 
experience of hand 
-to-hand combat 
are particniarly 
encouraged to apply.” 

Asgaard Security 

job advertisement 


of rolling cameras through the 
city. In the end, they hanged the 
dead from a bridge. It was only 
five days later, when US troops 
advanced into the city, that the 
bodies of the contractors could 
be transferred home. 

The unfortunate souls were 
just four of more than 1,500 
contractors killed in Iraq alone. 
The death rate is similar in 
Afghanistan. One reason for the 
high number of deaths is that 
PMCs are often left to their own 
devices. And, as a rule, regular 


50 



PHOTOS: AP/DPA/Picture Alliance (2); Getty Images; YouTube (2); PR 





US soldiers have little interest 
in risking their lives for a few 
daredevils, who earn more in 
a month than they do in a year. 
This makes it very important 
for the military companies to 
recruit well-trained men. Many 
companies, Asgaard Security 
among them, target battle- 
hardened special forces. 

Asgaard’s website lists 
a number of requirements for 
potential recruits. Applicants 
should be aged 25 to 45, 
physically and mentally strong, 
highly resilient and be able 
to cope well under pressure. 
They should be willing to work 
under stressful conditions 
for long periods. Those with 
a secret services background 
and experience of hand-to- 
hand combat are particularly 
encouraged to apply. 

Contractors are now some 
of the best-trained soldiers in 
the world. Many of them have 
more than 20 years’ experience 
in special forces. One company. 
Military Professional Resources 
Incorporated (MPRI), is even 
said to employ more four-star 
generals than the United States 
Department of Defense. 

Inexperienced fighters are 
trained for war in company 
boot camps. The United States 
Training Center (USTC) in 
North Carolina is one of the 
largest weapons and military 
training facilities in the States. 
More than 100,000 contractors 
have already been prepared for 
battle there. The training and 
tasks they perform are virtually 
identical to those of a US soldier. 

No one knows how or where 
the many armed contractors 
are working. But it’s likely they 
will follow the money in crisis 


zones in Africa and Asia or, 
more recently, eastern Ukraine. 
The general rule is : ‘the higher 
the risk, the higher the profit.’ 
Clients - which in most cases are 
national governments - generally 
profit from outsourced wars, too. 
They’re in a win-win situation: 
PMCs work under contract and 
will only be paid if they get the 
required results. 

Compared with private military 
companies, the armies of the 
major world powers like Russia, 
China or the USA are unwieldy, 
less flexible and require immense 
logistical investment. Even 
though the US military has been 
reduced in number by a million 
since the end of the Cold War, 
it has essentially stayed the 
same size because PMCs fill in 
the gaps. And they have the 
weapons and the technology to 
rival even those of the US Army. 


Many experts liken the 
contracted armies to a foreign 
policy with limited liability, 
and criticise the idea that civilian 
fighters are in a legal grey area. 
“They are not bound to any law, 
but to the rules of the market 
economy instead, ” explains 
military expert Peter Singer. In 
fact, most of the PMCs enjoy a 
similar level of immunity to the 
militaries of governments at war, 
even though they’re civilians. 

Another reason why more and 
more governments depend on 
PMCs, and why they make up 
an ever-increasing share of the 
defence budget, is anonymity. 
Contractors operate outside 
the public eye and therefore 
can be discreet. With private 
armies there won’t be any coffins 
wrapped in the Stars and Stripes 



“It’s 

unbelievable 
bew many 
velunteers 
there are. 

I ceuld make 
12 phene calls 
and have an 


men within 
a menth.” 


Simon Mann, Chief Executive 
of Executive Outcomes 



appearing on the news. There 

are no fallen heroes, veterans 
or negative headlines. 

Former US soldier Marc 
Lindgreen is well aware of this. 

If he should die in his role as 
a contractor on the battlefields 
of Afghanistan, he will not be 
buried with full military honours. 
But his family will be financially 
secure for many years to come. □ 
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SCIENCE 

THEHlStORY|i| 

oftheuniverseIIi 


WHAT DOES THIS IMAGE SHOW?: 




the illustration reveals a 50-million-light-. ^ 

year-wide section of space, as calculated by ‘ 

the lllustris simulation. Our home galaxy, the ■ . 

Milky Way, which contains roughly 150 . ' • • 

billion stars, would fit comfortably into one . ' 

of the smaller pink points. It shows the 

distribution of the mysterious dark matter ^ ‘ 

(blue area on the left) and cross-fades to ' ’ • . ' 

show the density of the visible matter 

(orange area on the right). • • 






For the first time, astrophysicists 
have simulated 13 billion 
years of cosmic evolution in 

I 

a supercomputer - and 

• 

compressed it down to just three 
minutes. The simulation shows the 
path from virtually nothing to the 
universe as we know it today 



THE SEEDS OF TJiEGALAlflES 


DARK MATTER 

Without dark matter (blue) the universe would not 
look like it does today. Although it’s invisible, dark 
matter exceeds the mass of visible ‘normal’ matter by 
a factor of four or five. In the early universe, dark 
matter was strung out like a fine filament. 
Astronomers call it the Cosmic Web. In the node 
points (pink), gravity is particularly strong and that’s 
where the largest galaxies develop. 










SCAVrPACC WITH 
FREE iriEWA APP TO 
WATCH THE VIDEO 
OF THIS AMAZING 
SIMULATION. 

AND MORE!* * 
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THE MOST EXTREME PLAGE 





THE HIGHWAYS THROUGH SPACE 

* m 

. GAS TRAPS 

! Where gravity becomes strong enough (bright 
spots on the image), cosmic gases like 
hydrogen and helium condense into stars and 
star clusters. The concentration is strongest in 
the yellow and green spots, and that is where 
large galaxies are created. They behave like 
giant vacuum cleaners, binding more material 
along the red galaxy roads. The surrounding 
space (black) is almost emptied. 


PLANET FACTORY 

The bright spot in the middle is the most powerful 
object in the simulation: a collection of galaxies with 
a massive black hole at the centre. Its enormous 
gravity compresses and heats the matter in its 
environment, including heavy elements like iron and 
carbon, which are formed in the centre of stars. 
Gigantic explosions throw this matter back into the 
universe, where it becomes the building blocks of 
rocky planets like Earth. 


?rJl 
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T he newborn that the researchers are 
looking at is only 12 million years old. 

In human terms, that’s equivalent to 
a 26-day-old infant. At this point in time, 
the universe is not much more than 
a thin, cold soup of hydrogen and 
helium, linked together by invisible dark 
matter. More than 13 billion years later 
- where we find ourselves today - the 
night sky sparkles with a complex system of over 
100 billion diverse galaxies, which are composed of 
billions upon billions of stars - as well as planets like 
our Earth. The blueprint for this pattern can be found 
in the laws of physics. But until recently, all the 
theoretical models of the cosmos had a catch: 
they didn’t seem to develop like the real thing. 

DDES AN ALL-ENCOMPASSING CODE CONNECT THE UNIVERSE? 

“For the past two decades, cosmologists have 
been unable to produce galaxies like the Milky 

Way in their simulations,” explains David Spergel, 
astronomer at Princeton University. So why not? 

A team led by Mark Vogelsberger, from the 
Massachusetts Institute of Technology, want 
to find out - and they’re using an unprecedented 
large amount of technology and data to do so. 

In the spring of 2014, the scientists created a scale 
model of the universe called Illustris. The model 
represents a cube-shaped piece of the universe, the 
edges of which are 3,500 times longer than the Milky 
Way. Using this model, they created the conditions of 
the early universe: a space in which all matter moves 
around as a kind of thin fog. Then they linked the 
whole thing with the known laws of physics and 
weaved it into a complex computer program. The 
program simulates the course of an almost never- 
ending story: it shows how the contents of the cube 
combine over billions of years under the influence 
of gravity and fluid dynamics. 

The most beautiful thiug we cau 
discover is the mysterious. 


ALBERT EINSTEIN 


12 million years 


after the Big Ban 


The universe begins to take shape 


i 


DARK MATTER 

In the simulation, various 
features of space, such as 
dark matter, have their 
developments compared with 
each other: in the beginning, 
the mysterious gravity source 
is almost uniformly distributed 
across space (blue and pink). 
Today a compact “root system” 
has formed. 


In the beginning, there wasn t a 
single star in the universe, just 
a ‘soup’ of matter. Today, the 
mass of 80 billion suns bundie 
together in giant galaxies. And 
where extremely dense black 
holes form in the centre of 
some galaxies, the space 
between is sucked compietely 
dry of matter (biack). 



i TEMPERATURE 


k In the beginning of the simulation 


the whole universe is barely 

J' ■ ■ V 

warmer than the absolute zero 


(blue) everywhere. But as matter 


becomes ever more compacted 


along the gravity centres, the 

• . ^ A-. 

environment heats up (yeiiow, red) 


W - exactly like air in a bicycle 


W pump warms during pumping. 
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METAL DISTRIBUTION 

All elements heavier than 
hydrogen and heiium are 
considered as metais in this 
model. They are predominantly 
formed in the interiors of stars. 

A lump of rock like the Earth can 
only form after about a billion 
years. Today the universe is 
‘swarming’ with metals. 








1 billion years B billion years 13.8 billion years 

after fbe Bin Bann after tbe Bin Bann after tbe Bin Bann 

First mass clumps begin to Galaxies and stars rise and disappear Snapshot: the universe today 

accumulate 










Black holes and gravitational lenses - these phenomena were theorised 
by Albert Einstein 100 years ago. Today, Einstein’s revolutionary way of 
looking at the universe is vindicated by the lllustris project: the observed 
(left) and the calculated universe (right) are astoundingly similar. 


THE GROWTH OF 


HOW LONG DOES IT TAKE TO CREATE A UNIVERSE? 


THE UNIVERSE 
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HOW DOES A GALAXY FORM? 

The lllustris model is a slice of 
cosmos 350 million cubic light 
years in size. It simulates 
13 billion years of evolution 
in a time-lapse of just three 
minutes. Only by zooming in 
do the 40,000-plus individual 
galaxies which make up this 
cube become visible. The Eureka 
moment; in the simulation, 
all of the different forms which 
can be observed in reality - 
clusters of elliptical galaxies, 
disc galaxies like our Milky 
Way and irregularly shaped 
specimens - actually occurred. 




Disc-shaped 



Irregular 


Several supercomputers with more than 8,000 
processors needed three months to complete the 
task - the simulation is so complex that if a normal 
PC attempted to run it, it would take 2,000 years. 
The result can be viewed in a time-lapse of just 
three minutes: gas clouds cluster together, stars 
are formed then explode, galaxies collide and 
re-form. “For the first time we can follow the 
diversity of the stellar systems over the entire 
cosmic timeframe,” explains astrophysicist Volker 
Springel. This virtual observation allows scientists 
to see the evolution of the universe like the entire 
plot of a film, rather than just as an end product. 

“lllustris is like a time machine,” says Shy Genel, 
another astrophysicist who worked on the project. 
“We can go forward or backward in time. We can 
pause the simulation and zoom into a single galaxy 
or galaxy cluster to see what’s really going on. ” 

An astounding half a million gigabytes of 
data is produced by the simulation, including 
representations of 41,416 galaxies. The key finding 
was that the same forms occur in the simulation 
as in reality. “It shows that our understanding 
of the universe is correct and complete,” says 
Vogelsberger. And that previous attempts 
probably failed through a lack of computing 
power and error-prone software. But the future 
of the universe - when it loses its current ‘adult 
status’ and heads to retirement age - is something 
the simulation can’t predict. The computation 
time of the supercomputers is simply too limited 
for a glimpse into the future. . . □ 


56 
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South American Odyssey April ‘is - 25 Days 


Experience the jewels of South America on this in-depth 
itinerary featuring the dramatic contrasts of this great continent 
as we journey through Chile, Peru, Bolivia, Argentina and Brazil. 
Marvel at the ancient cultures and natural wonders of the 
Amazon, the snow-capped peaks of the Andes mountains, the 
waters of Lake Titicaca and the jewel coloured beaches of Rio. 

From $14,205 


Saint James Way June ‘is - 20 Days 


Experience pleasant sections of the Way of Saint James, 
crossing some of Spain's most beautiful landscapes. We follow 
the pilgrims on easy distances of The Way to the mythical 
destination, Santiago de Compostella. 

Discover the highlights of Northern 
Spain and Portugal. 

From $10,990 



Discover Myanmar nov ‘is - u Days 


Visit the former royal capital of Amarapura, including U Bien’s 
bridge - the world’s longest teakwood bridge. 

Discover Bagan, one of Asia’s premier 
archaeological sites with more than 2,000 pagodas. 



Spend three days exploring the city of Mandalay, the cultural 
and historical heart of Myanmar. 


Britain’s Canals & Railways April ‘is - 23 Days 


See the architectural wonders of 1 8th and 19th century bridges, 
viaducts and aqueducts. 

Enjoy several short scenic rail journeys in Wales, England 
and Scotland. 

Scenic canal cruises including the Llangollen Canal in Wales, 
the Lancaster Canal and a cruise on the Norfolk Broads. 


From $6,160 


From $9,625 


Reserve your seat by 
calling 1300 888 225 
or visit odysseytraveller.com 
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HELPING FUND 
UNIVERSITY SCHOLARSHIPS 



See • Feel • Leam 


*Terms and conditions at odysseytraveiier.com 


Educational Travel Specialists for over 50s since 1983 














Proportions, 
geometry, gaze and 
pose - save for the 
background, which - 
remains unfinished, 
the Isleworth Mona 
Lisa is almost i 
identical to the 
actual Mona Lisa 
that hangs in the 
Louvre in Paris. 


For 100 years the art world has been racking its brains 

II / I 

over the mysterious doppelganger of the world’s most 

II / I 

famous painting. Now science has stepped in to solve 

II / I 

the puzzle: does the Mona Lisa have a twin sister? 
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THE GENUINE 


iThe most famous 
i painting in the world 
measures just 77cm 
by 53cm and is ■ ■ 
believed to be insured 
for $800 million. 
Viewed up to now as 
the original Mona Lisa, 
it dates from 1503 and 
depicts Lisa del 
Giocondo of Florence. 





ARE BOTH PAINTINGS BY LEONARDO DA VINCI? 
Analysis of the Isleworth Mona Lisa (left) and the 
original in the Louvre (right) has revealed that both 
the brightness (MEAN) and the contrast (SD) are nearly 
identical. This is a clear indication that both paintings 
couid be by the same artist. 


HOW MANY LAYERS DOES THE MONA LISA HAVE? 
Scientists examined the Louvre’s Mona Lisa using x-ray 
fluorescence and discovered that Leonardo da Vinci used at 
least 30 layers of paint. It was only by using this so-called 
‘sfumato’ technique that the artist could produce such an 
impressive softness and depth in the picture. 
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C an it be true? Is it her? Art dealer 
Hugh Blaker can’t believe his eyes. 
It’s the spring of 1913 and hanging 
on the wall of a cottage in Bath, UK, 
is a portrait of a dark-haired young 
woman in front of a hilly landscape. 
The Mona Lisa? Could Leonardo da Vinci’s 
masterpiece really be hidden here? The painting 
had gone missing two years earlier, stolen from the 
world-famous Louvre museum in Paris. But this 
picture is different. There’s no doubt that it’s the 
same woman as in Leonardo’s famous work: Lisa, 
wife of the Florentine cloth merchant Francesco del 
Giocondo. However, she appears younger here. 

And there’s another thing: unlike the original, this 
picture isn’t finished. The background is incomplete. 
Has someone tried to copy the Mona Lisa? Hugh 
Blaker had a rather more spectacular hope - that 
this was the first draft of the Mona Lisa, personally 
painted by Leonardo da Vinci himself. 


WHERE WAS THE ‘EARLIER^M 
MONA LISA FIRST DISCOVERED? 


Leonardo was restless, often beginning work only to 
down tools right in the middle of it. His biographer, 
Giorgio Vasari, writes that the polymath genius 
started the portrait in 1503, but left it unfinished. 
Blaker would have been fully aware of this when he 
discovered the second Mona Lisa in the Bath cottage 
410 years later. The art dealer bought the painting 
and took it back home to Isleworth, London. It’s been 
known as the Isleworth Mona Lisa ever since. But is 
it really a painting from Leonardo’s studio? Vasari’s 
description of the piece in Leonardo’s biography 
states that the eyelashes and lips particularly stand 
out - details absent from the real Mona Lisa. 

In 2008, a group of Swiss investors acquired the 
painting and carried out a thorough investigation 
of it. The layers of paint were photographed with 
multispectral cameras, and scientists carried out 
further examinations using carbon dating. The 
result: the paint and materials are from the era 
of Leonardo. In addition, following several months’ 
analysis of the canvas in early 2013, experts from 
the Swiss Federal Institute of Technology 
determined that it originated from between 1410 
and 1455. In contrast, the Mona Lisa, once seen 
as being the original, first surfaced in the year 1503. 

The second Mona Lisa is currently on an 
exhibition tour of Asia, but there are reasons to 
doubt that it’s Leonardo’s work. Art critics say the 



HOW OLD ARE THE MONA LISAS? 

Using a computer program, FBI forensics expert Joe 
Mullins determined that the Isleworth Mona Lisa and the 
‘genuine’ Mona Lisa have the same facial qualities, but that 
the Isleworth version is 12 to 13 years younger. Could Lisa 
del Giocondo have sat twice for Leonardo da Vinci? 



WHICH PERIOD DOES THE CANVAS COME FROM? 
While the Louvre’s Mona Lisa is painted on a panel of 
poplar wood, the Isleworth Mona Lisa is on canvas. 
Scientists have dated the canvas to between 1410 
and 1455. Leonardo’s real Mona Lisa first surfaced 
half a century later - in 1503. 


age of the canvas doesn’t prove with any certainty 
who painted it. Furthermore, the Isleworth Mona 
Lisa seems in remarkably good condition for 
a 500-year-old painting. So is it just a copy? 

One man who isn’t distracted by such objections 
is John Asmus. The physicist from the University of 
California is 99% certain that both Mona Lisas were 
painted by the same artist. Asmus analysed the 
pictures and found that the distribution of colour, 
as well as the contrast between light and dark, is 
identical. This sensational news could make the 
owner of the Isleworth version very rich indeed. The 
Louvre’s picture is believed to be insured for $800 
million. If the second Mona Lisa really is a work by 
Leonardo, it won’t be worth much less. □ 
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YOU ALL" 


What happens when you keep one of the largest predators on the planet prisoner 
for 30 years? The same as with a human being, say researchers - it becomes an 
unpredictable psychopath. Killer whale Tilikum has already taken three people. 
And experts are convinced it’s only a matter of time before he attacks again 
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I t’s an extraordinary sight. With a gigantic 
leap, almost six tons of living flesh 
explodes five metres out of the turquoise 
pool and crashes down on the water’s 
surface. The crowd cheers, the trainers 
applaud, the music blares out of the 
speakers. Tilikum has marked the climax of 
the daily Orca Show in SeaWorld Orlando 
with his signature move. But while the onlookers are 
spellbound by his intelligence and acrobatic prowess, 
there’s a darker side to the whale they’re unaware 
of. According to marine biologists, psychologists and 


former trainers, the largest living orca in captivity is 
also a psychopath who has killed people - and will 
do so again given the chance. But what’s turned 
him into an unpredictable killer? Where does his 
aggression stem from? And why does SeaWorld 
Orlando try to play down Tilikum’s attacks? 

In common with many human psychopaths, 
Tilikum had a traumatic experience in his childhood: 
31 years ago - when he was just a two-year-old calf 
- Tilikum was separated from his family off the coast 
of Iceland. Against the backdrop of the desperate 
calls of his mother still swimming in the sea, 
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ONE DAY I WILL - 

KILL YOU. 
TRAIMER 

The scenes must have been especially harrowing for children: just 
metres away from the spectators at SeaWorld Orlando, killer whale 
Tilikum threw his trainer Dawn Brancheau through the air like a rag 
doll, hit into her body and pulled her into the blood-filled water. 

It was only after staff managed to lure the whale into a smaller tank 
that her lifeless body was released. In court, SeaWorld initially 
claimed that Brancheau had made a mistake and had stumbled into 
the water. But after eyewitnesses told a different story - one 
was backed up by video footage - the truth emerged: 
Tilikum had reared up out of the water, grabbed the 
trainer’s arm and pulled her into the tank. 


that 


THERE IS ONLY ONE 
KNOWN CASE OF AN 
ORCA HARMING A 
HUMAN IN THE WILD. 

IT IS ONLY IN CAPTIVITY 
THAT THE ANIMALS 
AN DEVELOP INTO 
UMAN-KILLERS/' 

OCEAN BIOLOGIST SYLVIA FREY 


mm 




TILIKUM 


A GIANT IN CAPTIVITY 


Thirty years ago, Tilikum was pulled from the sea as a 
young whale and taken from his family. He has grown into 
the largest living predator in captivity. Nowadays Tilikum 
is seldom used in live shows because his behaviour is 
considered to be too dangerous and unpredictable. In the 
film documentary Blackfish, first aired on the BBC last year, 
experts explain the effects that captivity has on the psyche 
of a killer whale. All the evidence suggests that it’s 
impossible for whales to live a healthy, balanced life when 
kept in theme parks. 


At 6.89 metres 


Tilikum is four 


times bigger 



The orca 
weighs 
almost 
5.5 tons. 



If upright his 
dorsal fin would 
measure around 
two metres. 


1983; ICELAND 

Two-year-old Tilikum is captured off 
the coast of Iceland and transported 
to a marine zoo. 


1984; SEALAND 

Tilikum is shipped to Sealand of 
the Pacific, a marine park in 
British Columbia, Canada. 




Despite his aggressive 
tendencies, SeaWorld 
continues to use Tilikum 
for breeding purposes. 
54% of the killer whales 
in SeaWorld’s collection 
have Tilikum’s genes. 






During his 30 years in 
captivity, Tilikum has been 
involved in three out of the 
four human deaths caused 
by captive killer whales. 


On average, Tilikum 
gets through 90kg of 
herring a day. He 
also eats 38kg of 
gelatin in order to 
stay hydrated. 


BROKEN TEETH 


= 4.5kg 
of herring 


Like most captive killer 
whales, Tilikum has few if 
any teeth due to chewing 
on concrete walls and metal 
grates out of stress. This 
can lead to infection, a 
prominent cause of death 
in captive killer whales. 



WILD vs 

CAPTIVE 


LIFE 

EXPECTANCY 


X HUMAN 

DEATHS 


■ DENTAL 

n 'HEALTH 


\A^ATER 

ACCESS 


SeaWorld claims that orcas 
are better off in their care than 
in the wild because of the 
veterinary care they can offer. 
Are they telling the truth? 


Captive orcas often only 
reach 20 years of age, 
while wild male orcas live 
an average of 50 years 
and females 70. 


Captive orcas have been 
responsible for four 
human deaths. There 
are no records of deaths 
caused by wild orcas. 


Captive killer whales 
often have severely 
damaged teeth, while 
wild orcas rarely have 
any dental problems. 


Captive orcas are kept in 
pools that hold 0.0001% 
of the quantity of water 
they would normally 
traverse in one day. 


KIDNAPPED AS A 
CHILD, LOCKED IN 
A DARK BOX FOR 
30 YEARS, BITTEN 

BY OTHERS - NO 

WONDER TILIKUM 
SUFFERS FROM 
PSYCHOSIS." 


MARINE RESEARCHER JOHN JETT 


Tilikum was loaded onto a ship and transported 
in a water-filled container to Vancouver Island in 
Canada. “It was the worst thing I’ve ever done,” 
former orca catcher Scott Tyler admits today. 

Tilikum lived at Sealand of the Pacific, a theme 
park on Vancouver Island, for eight years. Between 
shows during the day, he was bullied by the 
aquarium’s two female killer whales. Overnight, he 
was locked in a dark metal box. “In the wild, orcas 
spend their whole lives in tight family groups and 
often swim over 170 kilometres a day. In the pool on 
the other hand, they only have a few square metres 
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1991: BYRNE 

Tilikum and two other orcas kill 
part-time trainer Keltie Byrne 
after she slips into the pool. 


1992: SEAWORLD 

Sealand of the Pacific 
closes and sells Tilikum 
to SeaWorld Orlando. 


1999; DUKES 

Daniel Dukes, a drifter, is found 
dead draped along Tilikum’s back 
with multiple injuries. 


2010; BRANCHEAU 

Tilikum pulls his trainer Dawn 
Brancheau into the pool and 
kills her. 



5,450KM 


WOUNDS 

To express dominance, 
other orcas Tilikum was 
kept with would rake 
his body with their 
teeth, leaving scars 
and often causing him 
to bleed. Aggression 
between orcas 
is rare in the wild. 


DORSAL COLLAPSE 

In captivity, all adult male orcas have 
collapsed dorsal fins, which is a sign 
of ill health. Collapsed fins are 
caused by the unnatural environment 
of captivity and are 
extremely rare in 
wild orcas. 


IF YOU PEN KILLER WHALES IN 
A SMALL STEEL TANK, YOU ARE 
IMPOSING AN EXTREME LEVEL OF 
SENSORY DEPRIVATION ON THEM. 

HUMANS WHO ARE SUBJECTED 
TO THOSE SAME CONDITIONS 
BECOME MENTALLY DISTURBED/ 



in which to roam - and they share these with other, 
unrelated killer whales,” explains marine biologist 
Sylvia Frey. In common with other researchers, she 
sees these conditions as the optimal breeding 
ground for psychosis. “What would you do if you 
were locked in a bathtub for years?” she adds. 

On 20th February 1991, Tilikum provided the 
answer himself. His trainer, Keltie Byrne, accidentally 
fell into the pool during a show. Tilikum didn’t 
hesitate for a second, killing the 20-year-old in front 
of horrified spectators. Shortly afterwards the 
aquarium was closed and Tilikum sold to SeaWorld 


Orlando. There he was housed in a larger tank but 
his health deteriorated almost by the day. The flesh 
wounds inflicted by other orcas and his dorsal fin, 
bent as a result of a life in captivity, were only the 
external signs that something wasn’t quite right. 

As well as displaying aggressive and unpredictable 
behaviour, Tilikum frequently carried out minor 
attacks on his trainers. “In captivity, the animals 
become living time bombs,” explains killer whale 
researcher Sandra Altherr. 

Nevertheless, Tilikum remained the star attraction 
at SeaWorld - even after another shocking incident. ^ 


TEN-MINUTE 

SURVIVAL BATTLE 
IN A POOL 

Mid-show, trainer Ken Peters is 

suddeniy grabbed by the foot by 

femaie kiiier whaie Kasakta. He’s ^ 

puiied under the water. The longest 

ten minutes of his life begins. . . ^ ■ 

01 :30 



Like he’s done hundreds of times before, Ken Peters jumps onto 


Kasakta to start the show at SeaWorld San Diego. But suddenly the 
killer whale rams her ten-centimetre long teeth into the trainer’s 
leg, dragging him underwater like a lifeless seal. Over the next few 
minutes, the whale continually surfaces, giving Peters a chance to 
catch his breath before pulling him under again. After ten minutes, 
Kasatka lets go of Peters’ leg for a split-second, and he seizes the 
chance to swim over the net and escape. He survives the terrifying 
ordeal - but his right leg is broken in several places. 




Daniel Dukes, who had managed to gain access 
to Tilikum’s tank overnight, was mauled by the 
killer whale and carried around the tank on the 
whale’s back. SeaWorld spoke of a drowning, 
insisting it was all a tragic accident. Nothing 
could be allowed to endanger the million-dollar 
industry built on killer whale shows. It was 
a plan that seemed to be working, right up 
until 24th February 2010 when once again the 
Orlando Fire Department received an emergency 
call: “We need urgent help at SeaWorld. One 
of our trainers has been killed by a whale. . . ” 

The victim this time was 40-year-old Dawn 
Brancheau, an experienced trainer who had 
worked with Tilikum for 16 years. At first, SeaWorld 
insisted that once again human error was to blame, 
claiming that Brancheau had slipped into the pool. 

But in court, eyewitnesses and video recordings 
showed that the orca had jumped out of the water, 
grabbed the trainer’s arm and killed her in the 
tank. Following an inquiry in 2012, SeaWorld 
was fined $12,000 for the negligent endangerment 
of its own employees. 


Despite his behaviour, Tilikum returned to the 
show just eight months later. He still plays a role 
today, occasionally performing with his grandson, 
Trua, but a pool ban now prevents trainers from 
performing tricks in the water with the whales. 

Anyone thinking that the incidents involving 
Tilikum are a one-off is very much mistaken. There 
have been attacks on trainers in aquariums all over 
the world, including the Loro Parque in Tenerife 
where trainer Alexis Martinez was killed by a killer 
whale called Keto. “The orca is the largest predator 
in the world, but humans are not part of their usual 
prey,” explains Sylvia Frey. “It seems as if the 
attacks are acts of revenge. All the evidence 
suggests that the probability of psychosis is greater 
the longer that an animal is kept in captivity. ” 

There is a further factor which can increase 
the aggression and psychosis of the animals: 
Tilikum has fathered more than 21 offspring 
while in captivity, 11 of which still live in killer 
whale theme parks. And scientific studies 
suggest that psychosis can be inherited. □ 


PHOTOS: Corbis (2); Barcroft/Animal Press; You Tube (6) 
ILLUSTRATION: Marissa Techmeier 



*« LIMITED TO JUST 28 PASSENGERS »* 


Discover the elegance of a bygone era as you go in 
search of some of the most wondrous wildlife on 
the planet. Immerse yourself in nature with game 
drives through Zimbabwe and Botswana's best 
wildlife reserves and a three-night luxury cruise 
along the magnificent Chobe River. You'll also 
visit the thundering Victoria Falls and enjoy all the 
highlights of historic Cape Town. 

The 15-day African Cruise Safari is fully-escorted 
by an Aurora Expeditions' naturalist. The expedition 
departs 16 April 2015 and starts from $7,990 pp. 


Includes a three-night cruise aboard the Zambezi Queenl 

Enjoy the Chobe River and all its wildlife from the comfort of our floating 
basecamp. An open air lounge and bar, and wall-to-floor windows and a private 
balcony in each cabin offer an unmatched wildlife viewing experience, while 
excursion boats take you up-close to wildlife as they come to drink and bathe. 


Go wild in Africa! 


Order a free Expedition Guide or 

call our Expedition Experts for more information 

P: -1-61 2 9252 1033 E: info@auroraexpeditions.com.au 
W: www.auroraexpeditions.com.au 





aurora 


antarctica | south georgia | european arctic | alaska | kimberley coast | africa | ecuador | patagonia | nepal | tibet | bhutan 




WHEN NUMBERS PLAY TRICKS 


HOW COLOURS CAN 
ORAINWASH YOU 




WHY HUNGER CHANGES YGUR PERSGNALITY 





YOUR BRAIN 
LIES TO YOU 


We are constantly making decisions consciously and rationally - or at least, we think 
we are. In reality, our analysis is ridden with systematic errors. Psychologist and 
Nobel prize winner Daniel Kahneman has carried out groundbreaking research, 
mapping eleven effects that prove how our brains consistently deceive us 






THE 

ILLUSION 

EFFECT 


WHY DOES YOUR 
BRAIN MAKE UP 

FALSE STORIES? 


• Imagine you're judging the skills of 
a person applying to be a teacher or 
an army officer. You set the applicant 
a task, perhaps to teach a mock class 
or to lead a military exercise, and then 
evaluate their approach - a situation 
human resources managers face every 
day. It wouldn't take much time for you 
to distinguish between the ‘winners' 
and the ‘losers' - and to justify your 
decision in each case. Right? 

Daniel Kahneman and his 
colleagues analysed some of these 
evaluations and compared them with 
the candidates' later careers - and 
found they had got it completely 
wrong. A chimpanzee throwing a dart 
would have had about the same rate 
of success. Even though we appear 
to make judgements on a number 
of factors like a person's creativity or 
intelligence, statistically speaking, 
we focus on how a person acts in 
a single, isolated half-hour period of 
his or her life. We are willing to make 
far-reaching predictions about their 
future performance using only this 
tiny sample of behaviour. 

Making this mental shortcut can 
affect people's choices in situations like 
buying a house. It's known as cognitive 


^^^^^W^annoUiel^ealin^wi^ 
the limited information we have as if it 


were all there is to know, explains 


Kahneman 


“We create the best 
possible story from the information 
available to us, and if the story is 
good, we believe it. Paradoxically, it is 
easier to construct a coherent story 
when you know little, when there are 
fewer pieces to fit into the puzzle.” 



FtAMMli 
EFFECT I 


HOW DO NUMBERS 

PLAY TRICKS ON YOU? 

# We have a different concept of 
how much $5 is depending on the 
situation: test subjects would rather 
go the extra mile to save $5 on a 
watch than they would for a stereo. 
The reason? In a different store, the 
watch costs $20 instead of $25, 
while the stereo would cost $120 
instead of $125. The watch seems 
better value since the percentage 
savings on the overall price is greater. 

Here’s another example of the 
value of money being distorted: we 
don’t feel the same about losing $20 
as we do when mislaying a $20 
theatre ticket. In the first scenario, 
despite losing their $20, test subjects 
said they would still buy a theatre 
ticket. But after losing the theatre 
ticket, the same people said they 
wouldn’t buy another one as they 
thought spending $40 on a ticket 
was excessive - even though the 
amount lost was exactly the same. 
The lost money, the watch and the 
stereo are registered in our minds 
under separate accounts - unlike the 
theatre ticket, which was registered 
twice under the same account: “In 
that instance, it‘s like paying for 
something twice,” says Kahneman. 


THE 

EWLETION 

EFFECT 

DOES HUNGER PUSH fl 

INTOWmGDiGKIDB? 

• Ego depletion is the name for 
the phenomenon that occurs when 
we lose our self-control - and that 
happens every time our body's 
energy reserves run low. We are 
a completely different person when 
we urgently need food than when 
we are fresh and well-rested. 

People who are hungry use more 
sexist language, behave more 
superficially in social situations, 
have a lower pain threshold and 
tend to exhibit more egotistical, 
aggressive behaviour. 

The explanation? Using mental 
energy depletes your body's 
resources. It lowers blood sugar 
levels, just like running a marathon. 
The result is your mental control 
mechanisms shut down and your 


nervous system needs more glucose 




^n^menta^^ctivit^^ 
extmmel^xpensivnr^lucos^l 
currency/' explains Kahneman. | 


Even if we wanted to make good 
decisions, glucose deficiency renders 
us unable to operate rationally. We 
literally don't have enough energy to 
do so. Observations of Israeli parole 
officers confirmed this correlation. 
After a meal, they granted conditional 
release to 65% of applicants. This 
rate decreased rapidly over the two 
hours until the next break. The more 
hungry they were, the more they 
approached the applications in a 
superficial, energy-saving mode. 
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WHY ARE OUR 
PREDICTIONS 

UNTRUSTWORTHY? 


• It was bound to happen! We 
accurately predicted the business 
was going to go bust, a love affair 
was going to end or a project was 
going to fail. With hindsight, we 
genuinely believe something, but 
in reality we cannot really know. 
These outcomes only become clear 
retrospectively, but they create the 
illusion of our own power: “I can 
understand the past, so that means 
I can predict and control the 
future. But the fact is that a 
majority of life’s events are 
coincidental,” explains Kahneman. 

Nowhere is this illusion more 
evident than on the stock market. 
When it comes to investors, 
optimists and pessimists are 
constantly balancing each other out 
- both sides have access to high- 
salaried experts. The winners - who 
appear much more shrewd - get all 
the accolades. “But in reality even 
the best senior managers achieve 
results that are only slightly better 
than if you left it to chance,” 
says Kahneman. 
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THE 


CERTAINTY EFFECT 


CANALUSS 

DISTORT YOUR 
REASONING? 


• Would you rather get $800 for 
sure or take an 85% chance of 
getting $1,000? Most respondents 
have no doubts at all (the first option) 
even though the second option is 
potentially more profitable, they are 
wary of risk. Interestingly, people are 
much less risk-averse if they have to 
choose between a certain loss of 
$800 or an 85% chance of losing 
$1,000. Most of them choose 
the second option in the hope 
of staying loss-free. 

Why is this the case? Because 
our brains value winning and losing 
differently. We have much more 
difficulty giving something up 
that originally belonged to us. 

We can observe this effect 
in practice when it comes to new 
taxation. When governments 
propose one-off contributions for 
infrastructure improvements or 
green taxes, there are usually loud 
protests. But we don't kick up the 
same fuss when proposals that 
would have made householders 
better off are dropped. 



WHY ARE 
YOU FOOLED BY 

PRURARILITY? 

• As humans we overvalue 
certainties, even if these 
convictions are merely illusions. 

We easily grasp zero or 100% 
probabilities, but struggle to 
evaluate a 65% chance. According 
to Kahneman, “We tend to place 
more value on a sure thing than on 
something that has a medium-to- 
high probability.” For example, a 
vaccination that reduces the risk of 
infection by several viruses from 
20% to 10% (effectively halving the 
risk) seems less attractive than a 
single vaccination that is 100% 
effective against one virus. 

Things get difficult when a whole 
chain of factors play a role. If one 
of the factors appears to have an 
almost zero or 100% probability, 
we think the entire process is 
predictable. But in reality, the 
residual risks combine to produce 
a risk that is relatively high overall. 
This is one of the reasons why 
disasters still happen even in 
places where a whole series of 
protective measures are in place. 



i 

f 


THE 

ANCHORING 

EFFECT 

HOW CAN YOU 

PLANT AN IDEA 

IN SOMEONE'S HEAD? 

• The easiest way to sway someone 
in a particular direction is to provide 
them with a starting point. A starting 
point is like driving a mental stake 
in the ground, from which your 
mind doesn't want to stray too far. 

The Anchoring Effect can produce 
some surprising results. 

For example: if you multiply 8 x 7 x 
6 down to 1, or 1 X 2 X 3 up to 8, the 
answer in both cases is 40,320. 

But test subjects who are asked 
to produce an answer quickly for 
the first set of figures (8 down to 1), 
come up with a result that is much 
higher than that of the second row. 

Even in everyday activities, we tend 
to make a random guess at a result 
using the available information, and 
then check it and keep correcting 
the guess until it seems realistic. 

The result often produces data that is 
only close to the original value. 



HOW DO EMOTIONS 

TRIOMPH OVER THOUGHTS? 

# What do you think: do more 
people die from being struck by 
lightning or from food poisoning? 
The vast majority of people think 
that contaminated food is much 
more dangerous. But in reality, if 
you are struck by lightning you are 
52 times more likely to die than you 
are if you contract food poisoning. 

The reason for this perception is 
that the apparent frequency of an 
event depends on our personal 
experience with the phenomenon. 
All of us have experienced a dodgy 
stomach from bad food, but we 
probably haven’t had any direct 
experience with lightning. 
Contaminated meat scandals 
affecting multiple victims are 
often reported in the mass media, 
but a single incidence with lightning 
rarely makes the headlines. 

So, why the misjudgement? 
Emotions run high when 
contaminated food ends up in 
our supermarkets and so it sticks 
in our memory more than hundreds 
of isolated lightning strikes. “We 
can conjure up frightening thoughts 
and images more easily; fear 
is intensified when we have 
a vivid idea of the dangers,” 
Kahneman says. 

In this case, we allow our 
emotions to make our judgement 
contrary to the facts. 



THE 

BESSION TO THE 
MEAN EFFECT 

DOESFWmEinMniEVE 
MODE THAN nUB? 


• We are continually confronted 
with fluctuating values: rising and 
falling petrol prices, projected 
election results, the fitness of a 
soccer player. Even though there are 
anomalies, we tend to focus in on an 
average over the long term. But in 
our cognitive processes, we reject 
the fact that these fluctuations exist. 

Flight instructors observed that 
when they praised students for a 
particularly good landing, their 
performance was worse in the next 
lesson. After strong criticism, 
however, the students' attempts 
tended to improve. | 


The instructors 


assumed that criticism was morel 
effective than oraise," Kahneman 


explains. 


I In reality, however, there 
was simply a greater chance that an 
extraordinary performance would be 
followed by an average result. | 


simpl^^mattei^^oira 
TnaTpeopI^r^enemn^^wam^ 
for punishing someone else ancTB 
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MERE EXPOSURE 
EFFECT 



HOW DO COLOURS 
BRAINWASH YOU? 

• Neil Wilson, Louisa Slater, Jason 
Poulter - three randomly generated 
names. The chances are pretty 
good that tomorrow you would 
believe these were this year’s top 
three entrepreneurs if someone told 
you so - for the simple reason that 
the names were vaguely familiar. 

“It is difficult for us to distinguish 
between familiarity and truth. That 
is why repeating something 
frequently is a reliable method of 
getting people to believe false 
statements,” Kahneman explains. 

The message is more likely to 
get through to us if it’s in large, 
bold print and is coloured bright 
blue or red. It’s the same way 
a rhyme or a catchy tune will 
automatically find its way into your 
mind. That’s why we can recall 
advertising slogans for decades, 
but tend to forget the contents of 
our shopping list straight away. 









THE 

MONn CARLO 
EFFECT 

HOW RANDOM DOES 
AGonraSLOOi;? 

• When you flip a coin six times, 
is the outcome heads, heads, tails, 
heads, tails, tails, a coincidence? 
Absolutely! Or at least that's what 
most test subjects believe. But what 
if heads comes up six times? Most 
people would say, “A pattern like that 
can't be a coincidence.” 

Wrong! One of the characteristics 
of random patterns is that they don't 
always 'appear' random. After all, the 
decisive factor for arriving at the 
expected 50/50 distribution is how 
often you flip the coin. That is why 
roulette players often assume the 
next result has to be black after 
a long run of reds - otherwise they 
think the game is rigged. In reality, 
and assuming you disregard the 
green zero, every time the wheel 
spins the chance of getting black 
is never higher or lower - it's always 
exactly 50%. 




A MASTERCLASS II 
SETTER TIIHKIiyC 


Seemingly banal factors influence how 
we make decisions. They operate 
subconsciously, without us even noticing 
- and often to our detriment. But we can 
outsmart our brain with five simple rules... 

REVERSE 
THE FACTS 



A 10% chance is the same as a 90% risk. That's 
logical. But not for your brain. It reacts differently 
depending on whether it receives the information as 
a chance or a risk. Among several pieces of equally 
important information, the brain tends to focus on 
whatever comes first. So you should turn information 
in important sentences around (you can say “Next 
week it will rain” instead of “It will rain next week”) 
and present your arguments in the inverse. 


[ 2 ] 


When you are tired and hungry, you tend to make 
decisions based on gut reactions. Not because you 
are lazy, but because your brain needs energy for 
life-sustaining functions and tends to think in 
energy-saving mode. You are more inclined to 
believe a lie and make an impulse buy when you 
are feeling weak. 



GET IN A 
BAD MOOD 


We are more likely to have a more favourable 
opinion of things when we're happy. That's why we 
make more irrational decisions when in this state of 
'cognitive ease'. Being in a bad mood makes us 
more likely to make rational judgements. 

IQI READ MORE BOOKS 

Unexpected things can decisively change our 
behaviour. A poster that shows a pair of wide-open 
eyes is enough to drastically reduce the number 
of scams occurring at cash machines. This is 
one of the instances when our brains can have 
a disproportionate impact on our decision making. 

A change in environment can also lead to a 
completely different result. Learn to take advantage 
of this effect by stimulating your reason and logic 
- by looking at non-fiction books or maybe even a 
photo of Albert Einstein. 



STAY AWAY FROM 
MR NICE GUY 


When you are searching for a suitable tutor or a tax 
advisor, your gut instinct often makes a split- 
second, intuitive decision, and then your cognitive 
mind has to try and come up with a rational reason 
for the decision. Often if a person is friendly, they 
also seem more competent. You can avoid this 
fallacy by basing your judgements on a set of 
tangible criteria. The 'right candidate' is bound 
to become clearer in due course. □ 
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Jet streams are gigantic currents of air that flow high above the 
Earth, and severely affect the global climate. Researchers are now 
sounding the alarm as one of these currents is suddenly altering 
its behaviour - potentially plunging the entire planet into chaos 





MEGA-STORM 

HIGHWAY 


Measuring 500 kilometres wide, the polar jet 
stream moves around the planet in the 
troposphere at speeds of up to 640km/h. 
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SPEH-0 


For years, the jet steam snaked around the globe m 
gentle waves. Today, NASA researchers equate its 
current course to a wild rollercoaster ride: it jerks 
in steep curves north of the equator, over continents 
and oceans. The jet stream is particularly strong in 
some places (red), while in others (turquoise) it is 
noticeably calmer. This ever-changing pattern leads to 
more extreme weather like snowstorms, floods, forest 
fires, tornadoes and hurricanes hitting the Earth. 






wevva 


Flasl^oods. Canada. 
Jil»2013 


The effects of the polar vortex 
were felt from Pittsburgh in the very 
north of the USA (pictured here) to 
Texas in the south. It was the most 
severe winter for 200 years with 
temperatures plummeting to 
minus 35 degrees Celsius. 


Lightning, heavy rain, hail and 
extreme storm gusts of up to 145km/h 
destroyed houses and cars in western 
Germany. The police and fire brigade 
were called out 1 7,000 times. 



USA 


• STORMS: # EXTREME TEMPERATURES: 

Blizzards, hurricanes, cyclones, typhoons, tornadoes Drought, forest fires 




Russia 


Unusually heavy, extreme winter 
storms hit northern Iran, with 
Tehran having its heaviest 
snowfall for five decades. During 
this period the jet stream, for 
reasons unknown, had made 
a sudden swerve to the south. 


It was the most rain the Balkans had 
experienced for 120 years and resulted 
in widespread flooding. An unexpected 
result was up to 120,000 old landmines 
were washed to the surface. 




• DELUGE OF WATER: 

Flooding, mega-floods 
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A SHIFT IN THE 

POWER OF NATORE 


The polar jet streams (light blue stripes) have been shifting towards the 
poles. The result: many regions have experienced not only significant 
warming, but also increased rainfall and more intense storms. 



J eff Masters goes back through his records, 
checking the data on his computer. It can’t 
simply be a coincidence - there must be 
a pattern somewhere, or is it just a freak 
of nature? But it’s there in black and 
white: Masters’ figures reveal that worldwide 
catastrophes have increased in the past three years. 

It’s a long list. 20th May 2014, the Balkans: 20,000 
square kilometres are flooded. 19th May 2014, 
Brazil: Sao Paulo is buried under a 20cm-thick layer 
of hailstones. 5th February 2014, Iran: the worst 
snowstorm in 50 years leaves 500,000 people 
without electricity and running water. February 
2014, California: record high temperatures and little 
rainfall lead to extreme drought and massive forest 
fires in three-quarters of the state. 16th January 
2014, Indonesia: heavy rainfall washes away 
thousands of houses. December 2013, USA: 
severe blizzards (with zero visibility) and 
a 1,700km- wide snowstorm paralyse the eastern 
half of the country. December 2013, northern 
Europe: Hurricane-force gale Xaver sends powerful 
storm surges towards the UK, Scandinavia and 
northern Germany. 8th November 2013, Philippines: 
Typhoon Haiyan, one of the most powerful storms 
ever to hit land, kills 6,340 people. 

Jeff Masters is the founder of Weather 
Underground, a forecasting service that employs 
some of the top meteorologists in the US. He’s 
concluded that the catalyst for these destructive 
natural phenomena is always the same: the jet 


stream. “I’ve worked as a meteorologist for 30 
years,” says Masters, “but I’ve never seen anything 
like what the jet stream has been dishing up over 
the past three years. And its power will only get 
greater and more brutal in the future.” But how does 
this gigantic wind system really function? 

CAN YOU CONVERT THE JET STREAM 
INTO A WEAPON? 

The jet stream was first discovered by accident in 
the 1920s by Japanese meteorologist Wasaburo 
Oishi, who discovered his weather balloons would 
veer sharply to the east, even when there was 
supposedly no wind. He suspected that their erratic 
movement must be due to the existence of powerful 
air currents a number of miles up in the atmosphere. 

After several years of study, Oishi calculated that 
the large differences in temperature between the 
tropics and polar regions lead to varying air 
pressures (see graphic, opposite), with air flowing 
from one area to the other until the pressures are 
equalised. These winds are channelled east by the 
Earth’s rotation, producing four large air streams - 
the two subtropical and two polar jet streams. The 
jet streams circulate six to 14 kilometres above the 
Earth, and can reach speeds of 640km/h. 

During the Second World War, the Japanese tried 
to harness the power of the northern hemisphere’s 
polar jet stream as a weapon. The Fu-Go (“balloon 
bomb”) attack saw 9,000 bomb-carrying hydrogen 
balloons released over a six-month period at the > 
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A GIGANTIC 

WIND SYSTEM 


The circulation of wind in the atmosphere is driven by the rotation of the 
Earth and the incoming energy from the sun. Warm air, which weighs less 
than cold air, rises. Then cool air moves in and replaces the rising warm 
air. This movement of air is what makes the wind blow. Wind circulates in 
each hemisphere in three distinct cells which help transport energy and 
heat from the equator to the poles. Jet streams (marked in yellow) are 
formed by the movement of air between cells. In the southern hemisphere 
extremely strong winds develop that can be felt at ground level rather 
than just high up in the atmosphere. The winds are known as the Roaring 
Forties (found between 40 and 50 degrees latitude), the Furious Fifties 
(between 50 and 60 degrees latitude) and the Screaming Sixties (south of 
60 degrees latitude). 



POLAR 
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EXOSPHERE 


When warm air rises, it carries small 
particles with it. These are then picked 
up and carried by the huge jet stream 
at altitudes of between six and 14 
kilometres travelling like hitchhikers 
around the planet until they fall back 
down to Earth. Researchers have 
discovered grains of sand from the 
Mongolian Gobi Desert that have 
travelled over 21,000km to South Korea, 
while ash from forest fires in Canada has 
been found in the troposphere above 
Europe. It’s not just dust, volcanic ash, 
sand and water droplets that use the 
jet stream - viruses, bacteria, fungal 
spores, insects and industrial emissions 
do too. Asia’s pollutants pass over North 
America and Canada en route to Europe, 
while the gigantic airstream blows 
Europe’s fumes back over Asia. 


THERMOSPHERE 

80-500KM 


MESOSPHERE 

48-80KM 


MICROBES 


STRATOSPHERE 

16-48KM 


SMD 




JETSTREAM 


WRIER 


TROPOSPHERE 

0-16KM 


end of 1944. Designed to make use of the jet stream 
over the Pacific, around 1,000 made the three-day, 
8,000-kilometre trip to Canada, Mexico and the 
USA. Most proved harmless, however, and the 
bombs either failed to explode or landed in 
uninhabited areas. It was only in Oregon that 
six people were killed by a Fu-Go attack. 

If someone attempted something similar with 
balloons today, they would be even less likely to 
reach their target because the northern polar jet 
stream has changed course. The airflow naturally 
circles the Earth in gentle waves, but in recent years 
it has become extremely chaotic. The band of air 
made a huge, northerly arc over Alaska and then 
suddenly veered towards Florida. Then it took 
a sharp turn towards western Europe over the 
Atlantic. This drove masses of moist, tropical air 
towards the UK, giving rise to catastrophic storms. 
At the same time, temperatures remained very mild. 

However, this isn’t the jet stream’s only anomaly. 
“The flow usually shifts direction over days and 
weeks,” says Brian Hoskins, a meteorologist from 
Imperial College London. “But last winter it didn’t 


veer from its path, it just stayed put. It was highly 
unusual.” The result was that the UK suffered 
a deluge in January 2014, causing widespread 
flooding in the south-east of the country. 

Luckily, the southern hemisphere’s polar jet 
stream, which influences Australian weather, 
hasn’t been so erratic. We’re more likely to be 
affected by the El Nino/La Nina cycle, a system 
associated with fluctuations in sea surface 
temperatures in the Pacific Ocean. 

HOW COULD THE JET STREAM'S MOVEMEHT 
CAUSE A GLOBAL FAMINEP 

Masters has pinpointed a potential weak spot on 
the Mississippi River that could have massive 
economic implications for the rest of the world. 

The Old River Control Structure in Louisiana has 
separated the Mississippi from the Atchafalaya 
River since 1963 and keeps America’s second 
longest river navigable. But what if this construction 
was breached by a large surge of water? 

Its vulnerability was exposed in 2011 when the 
jet stream changed its course. From December to 
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February, the northern polar jet stream shifted 
unusually far to the south. The cold air brought with 
it an enormous amount of snow - nearly 400% more 
than in an average winter - and dumped it on the 
northwest. Then from February and March onwards, 
the subtropical jet stream intensified and pushed so 
far north that the southern states experienced 
extremely hot temperatures. “These two air masses 
collided as if on a gigantic battlefield, ” explains 
Masters. “The result was two of the largest tornado 
outbreaks in the world. One hundred and fifty-five 
were recorded over a three-day period from 14th- 
16th April, and a further 201 from the 25th-28th.” 

The twisters brought a lot of rain with them. 

At the same time, the polar jet stream shifted 
dramatically back towards the north and the whole 
world experienced the warmest April since records 
began. Back in the USA, this warm spell caused the 
snow to melt, which - together with the additional 
rain - led to the largest flood in 500 years. An area 
the size of Italy was submerged. The cost of 
the damage totalled $3 billion. 



Planes flying in an easterly direction use the jet 
stream to cut their flight time by a third. 


“It wouldn’t take much water for the Old River 
Control Structure to overflow,” stresses Masters. 
“And then the whole waterway transport system 
would collapse. That could cost America $300 

million - per day.” The 
rest of the world would 
face food shortages as 
the USA produces 350 
million tonnes of grain 
per year, roughly 60% of 



which is exported to other countries, via the 
Mississippi (the USA is the largest grain exporter in 
the world). Any interruption of this trade route could 
cause famines in many regions of the world and 
economic crises in others. “It would be a slow- 
motion global catastrophe if the Mississippi became 
impassable,” warns the meteorologist. “And I am 
convinced it will happen within the next 30 years.” 

But why exactly are both of the jet streams acting 
in such an unusual fashion? Masters believes that 
climate change is to blame, but other researchers 
reject this theory. “The changes in the jet streams 
vary greatly and don’t follow a prescribed course,” 
says Adam Scaife, a meteorologist at the UK’s Met 
Office. “We know some factors hugely influence 
the airflow: phenomena like El Nino, the Atlantic 
Gulf Stream, volcanic eruptions, solar winds and 
extremely strong winds above the jet stream.” The 
Met Office uses computer simulations to try to track 
potential catastrophes. “Our models realistically 
demonstrate the year-to-year variations of the 
phenomenon,” Scaife stresses. They are used for 
forecasting future changes in the jet stream over 
the north Atlantic and it should shift northwards 
over the coming year. The consequences for Europe 
are hotter summers, milder winters and lots of rain 
- so more extreme flooding is likely. 

“We have no other option than to prepare 
ourselves accordingly,” warns Jeff Masters. 

“With regard to river-flooding, we should follow 
the example of the Netherlands. They give nature 
room. In strongly hemmed-in rivers like the 
Mississippi, the extra water doesn’t have enough 
space.” But at some point the rivers will overflow. 
The meteorologists agree on this issue: it’s not 
a question of if the next mega-catastrophe will 
come, but when - and with what force. □ 


TIM COULSON 


Imperial College London 


Does the jet stream 
shrink sheepP 


The polar jet stream in the northern hemisphere is 
increasingly shifting northwards, causing milder winters in 
Europe. This has repercussions for the animal kingdom, as 
scientist Tim Coulson discovered. For the past 25 years, 
Couison has been measuring the size and weight of wild Soay 
sheep on the Scottish isiand of Hirta. He discovered the 
sheep are getting smaiier - they’re actuaiiy shrinking. “This 
is due to shorter and milder winters,” Coulson explains. “The 
warm weather means grass and edible plants are available 


all year round, so the animals don’t require fat reserves. It 
also means the smaller sheep survive and multiply." 

The jet stream’s fluctuations also affect other types of 
animals. This year, Finnish brown bears were up as early 
as January from their winter hibernation, as Scandinavia 
experienced its warmest winter in 1 1 3 years. The lack of 
sleep isn’t a problem for the big mammals. However, 
zoologists fear that frogs and rare birds won’t be able to 
adapt quickly enough to the new conditions and may die out. 
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LABTEST 


HO H/ DO YOU DISMA, 


THE SCIENCE OF SCRAPPING 




Bridges, aircraft carriers, 
supercomputers - mega- 
structures that were once 


the pride of nations eventually 
need replacing. And the disposal 
of these huge constructions is 
an art form in itself... 


t began with the biggest traffic jam in the 
history of San Francisco: at the opening of 
the Bay Bridge on 12th November 1936, 
every car owner from miles around wanted 
to drive across the technical marvel made 
of steel and concrete. What was then the 
second largest bridge in the world (after 
■ the Washington Bridge in New York) 
was a sign of the city’s emergence from the Great 
Depression. Its construction couldn’t come soon 
enough - San Francisco was in danger of becoming 
a ghost town as businesses and people threatened 
to relocate elsewhere. 

Seventy-eight years later, the excitement has gone 
and the Bay Bridge is just hazardous waste, the 
removal of which will cost about $250 million. “The 
cantilever section is like a taut bow, ” explains civil 
engineer Brian Maroney. “Cut it in the wrong place 
and the whole thing will fly apart. ” This could mean 
more than 300,000 tonnes of bridge parts, covered in 
toxic lead paint, contaminating the sea around San 
Francisco. The local authorities have demanded that 


no debris should fall into the sea during demolition. 
So the bridge needs to lose weight. First, the roads 
will be removed to lighten the load and reduce the 
tension until only a skeleton remains. Then this will 
be broken into transportable pieces ready for cranes 
to cart them away. In three years only a few pillars 
will be left. It’s hoped that a bird sanctuary will be 
created there - the Bay Bridge is already home to 
more than 400 pairs of cormorants. 


The new eastern span of the Bay 
Bridge sits right next to the old section 
in the background. Opened in 2013 
at a cost of $6.5 billion, it replaces 
the 78-year-old original. 
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m THIS BRIDGE? 



COLLAPSE 


The Bay Bridge was in disrepair for 
decades: during the Loma Prieta 
earthquake in 1989, a 15-metre-long 
section of the upper deck collapsed onto 
the lower road, which was full of vehicles. 
Miraculously, only one person was killed. 


Under the greenish paint of the old Bay Bridge 
lies a coating of lead compounds. The highly 
toxic heavy metal prevents a simple demolition 
of the eight-kilometre bridge which connects 
the cities of San Francisco and Oakland. 





LABTEST 


CUTTING 

THROUGHA 

LIFELINE 


There is not a single curved part in the Bay Bridge - only struts, 
angles and plates held together by a million bolts. San Francisco’s 
lifeline consists of a western and an eastern section, with the 
former being a double suspension bridge and the latter (below) a 
cantilever design. This structure is so taut that one slip with a 
blowtorch could cause it to shoot apart like a catapult. The cost of 
dismantling this section is about $100 million. 


OBSERVATION POST 


Before the project gets underway, 
engineers will use a 3D model, 
based on the original blueprints 
of the bridge, to show how the 
forces in the steel structure are 
distributed. During the dismantling 
phase, sensors will continually 
monitor the position of 90 critical 
points on the bridge. An alarm will 
alert engineers of any adverse 
movement. The El and E2 pillars are 
due to remain as viewing platforms. 


San Francisco 


Between them, the 
E2 and E3 pillars 
hold the steel truss 
down, rather than 
up. Without this 
downward force, the 
carriageway would 
buckle in the middle 


PRESSURE POINTS 


The 504 truss spans (named after their size 
in feet) and the 288 sections further east 
are under less pressure than the cantilever 
section between El and E4. This makes their 
demolition much easier. 


Oakland 
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Cantilever truss 




Ir 




E19-E22 


\ 1 


m 




m 



HONEYCOMB FORM ■ WALKWAY 


The submerged parts of pillars 
E3 to E5 have a honeycomb 
construction. Planting explosive 
charges into these cavities could 
help with their demolition. 


A viewing platform stretching out 
into the bay and incorporating 
sections El 9 to E22 has been 
mooted. A bird sanctuary may 
form part of the plans. 
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LAST OF ITS KIND 


After 25 years and almost 
200 million kilometres, the 
space shuttle Atlantis was 
retired in 2011. With a 
volume of 3,664,883 cubic 
metres, its hangar is one of 
the largest halls in the world. 




EM 


LIFT OFF 


The multi-storey 
platform weighs up to 
230 tonnes and will be 
lowered from the hall 
ceiling by crane. 


NASA’S 

GARAGE 

At more than 160 metres high, 
NASA’s Vehicle Assembly 
Building, completed in 1965 
as part of the moon landing 
program, is the tallest hall 
in the world. It’s big enough 
to display even the largest 
rocket standing on end. 

The building even has its own 
microclimate: on humid days, 
clouds or fog form on the ceiling. 
But the space shuttle program is 
over, and the hall is due to be 
redeveloped. This operation will 
see a ceiling-mounted crane 
lowering the seven individual 
workshop platforms onto the 
floor. From here they will be 
rolled out through the largest 
doors in the world, which stand a 
colossal 130 metres high. In the 
next four years, NASA engineers 
will install a new modular system 
of platforms that can be used to 
store a wider variety of aircraft. 


THE KEEPER 
OF SECRETS 


In 2008, it was the world’s fastest computer, 
but by 2013 the IBM Roadrunner, built for the 
Los Alamos National Laboratory in New Mexico, 
lay obsolete. Despite costing around $130 million, 
after just five years it was superseded by a new 
generation of computers. Today’s sophisticated 
machines are 17 times more powerful, but use 
just a fifth of the energy. 

The final nail in Roadrunner’s coffin was its 
enormous electricity bill of almost $3 million 
per year. The supercomputer’s retirement caused 
problems though as it contained two million 
gigabytes of data, including the state of the USA’s 
nuclear weapons. After a complete reboot, the rest 
of the data was simply shredded, leaving about 
500 square metres of electronic waste. 



The IBM Roadrunner had 296 servers 
with 130,464 processor cores. 


DATA SHREDDER 


The supercomputer’s 34 drives contain data so secret 
that it is not enough to simply delete it. The disks are 
completely overwritten three times, demagnetised 
and then physically destroyed in a grinding 
machine or an acid bath. 
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LABTEST 


THE END 
OFA 
LEGEND 


The USS Enterprise, the largest warship in the world at the time, 
made her maiden voyage in 1962. Personnel from all branches of the 
military served on the 200,000 horsepower aircraft carrier (the first 
to run on nuclear power), seeing action all over the world from 
Vietnam to Iraq. But in 2012 the US Navy took the floating fortress 
out of service: the repair bills needed to maintain the colossus had 
become a bottomless pit, swallowing billions of dollars. 


1. OFFLOADING 


The US Navy estimates it will take 14 
years to completely scrap the ship. 

The demolition begins on the return 
journey to the vessel’s home port in 
Norfolk, Virginia: the USS Enterprise 
starts offloading its cargo onto an 
accompanying ship using a zip line. 
Despite the wind and waves, the two 
ships are only 30 metres apart. Crates 
filled with ammunition float through the 
air between them. But this seemingly 
dangerous process is well-tested: the 
Navy has transferred cargo on the open 
seas this way since the 19th century. 




jUili 


Once docked in Norfolk, the ship is stripped clean of everything 
from filing cabinets, guns and radio equipment to tools, cooking 
utensils and bedding. The 6,000 crew needs a vast amount of 
equipment. It takes six months to empty the ship. 
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3. DECONTAMINATION 

1 1 

1 1 

1 1 

4. DISPOSAL 


Eight nuclear reactors in the 
engine room provide the 
thrust to propel the 100,000 
tonnes of steel at a speed of 
32 knots. The fuel is a highly 
toxic hazardous waste. It is 
removed in port in Norfolk, 
but the reactors remain on 
board -for now. 


Special cranes pack the 
the nuclear reactors into 



Only in Seattle does the 
US Navy have the necessary 
equipment to dismantle the 
nuclear reactors. A tug has 
to tow the giant ship for 
four months, and a distance 
of 24,000km around the 
southern tip of the Americas 
- from the east to the west 
coast of the USA. Taking the 
usual short cut through the 
Panama Canal is notan 
option: the USS Enterprise 
is simply too big. 




The reactor cores are stored in an underground repository - together with a 
haul of other highly toxic remains such as asbestos, cadmium and arsenic. 
The ship’s hull is then taken apart and the material recycled. 
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QUESTIONS & ANSWERS 
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OU HAVE A QUESTION FOR OUR TEAM OF EXPERTS? 

Simply send us an email with ‘Questions and Answers’ in the subject line 

to woridofknowledgeObauer-media.com.au 



WHICH 
CAT HAS 


AHTEH 


A GUEST IN THE GARDEN 
A caracal likes to use its super senses to learn more 
about its environment - including the remotely 
activated camera lying in the garden of South African 
^ wildlife photographer Dale Morris. The result is a 
one-of-a-kind selfie that gives us a close-up of the 
heaviest of the smail African cats. 






This one-metre-long cat can locate 
anything moving in the undergrowth 
within a 65-metre radius. That's because 
the African caracal, also known as the desert 
lynx, has a miracle device designed for absolute 
precision: its tufted ears. 

Each ear is equipped with 20 muscles. These 
enable the caracal to point them in any desired 
direction with unusual accuracy. The tufts of hair 
at the tips of the ears, which can grow to a length 
of five centimetres, optimise this skill. The tufts 
have two functions. Firstly, caracals use them to 
communicate with their fellow cats. Secondly, when 


hunting, the tufts act like a funnel, honing in on noises in 
the environment. The ears are this nocturnal predator’s most 
important weapon. In its native habitat of Africa, the Middle 
East or Western Asia, the caracal often has to travel as far as 
20 kilometres when looking for prey. Thankfully, the caracal 
isn’t too picky. The cat, which can weigh up to 20kg, kills 
antelopes, hares, mice and birds - the latter sometimes 
in mid-air. As soon as it locates a bird using its ear tufts. 
Caracal caracal leaps up to three metres into the air, batting 
the bird to the ground with its paws. People in India and Iran 
have tamed these cats for centuries, using them to hunt birds. 
When it leaps into a flock of pigeons, the caracal can even 
kill several birds with one blow. 
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QUESTIONS & ANSWERS 




CAN YOU 
HARVEST 
WAVES? 


There are two hydraulic pistons 
at the top of the buoy that pump 
water through a pipe to the land 
as the waves break. 


Five kilometres off the coast of the Orkney Islands, a yellow monster bobs back and forth 
in the surf. When strong winds meet the waves of the North Sea here, the kinetic energy 
of the wind penetrates the water and causes waves to surge. But what looks like 
a brightly-coloured worm from above is actually a unique device that can convert 
the kinetic energy of the waves into electricity: a device called the Oyster 800. The 
26-metre-long machine floats on the surface of the water like a buoy and diverts 
ocean water towards a hydroelectric power station on the mainland. Until recently, these 
technologies were far too unstable, often falling apart during storms. But the Oyster 800 
is so robust that it can withstand waves as high as nine metres. The trick? The apparatus 

dives beneath the waves. Wave harvesting in Scotland is set 
to become a reliable source of energy in the future. As 
a result, the manufacturers predict that a farm 
with 40 Oyster devices could provide 
30,000 households with energy. 


To make sure the Oyster 800 stays . 
put, an additional support structure 
anchors the device to the seabed at a 
- depth of between ten and 20 metres. 


The water flowing through 
the pipe to the land is 
under extreme pressure. 


On the mainland, the water 
flows through a turbine - 
this enables the Oyster 800 
to generate electricity from 
kinetic energy. 
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How fast does 
a snail travel? 

Snails aren’t sprinters, that much is common knowledge. 

But at up to three metres per hour, some of them achieve 
pretty respectable speeds. Starfish manage barely a fifth of 
that. Snails travel in a series of wave-like movements, using 
their hindquarters to propel the front part of the body forward. 
The foot’s outer edge stays fixed to the surface, while the 
inner part pushes off from the ground. As a result of this 


suction effect, snails can even crawl upside down. 





Andy Lewis is balancing on a 
slackline 1,219 metres above the 
Las Vegas desert. This balancing 
act only works when there is 
absolutely no wind. Only then are 
' the hot air balloons able to remain 
at exactly the same height, thus 
keeping the 12-metre-long 
tightrope taut and straight. 



6 , 406,504 


km of streets cover the 
USA. If one third of these 
were Solar Roadways, 
they would supply a 
year’s worth of energy. 


What happens 
when two black 
holes collide? 


Supermassive black holes exist in 
every galaxy, often weighing one 
million times more than our sun. 

If two of these heavyweights collide, 
one of two things occurs: if the two 
black holes are similar in size, they 
will spin towards each other like 
frisbees. On impact, one of them 
recoils and is sent hurtling away. 
Alternatively, if two black holes merge 
into one, a huge amount of energy 
is released. So-called gravitational 
waves are then created, which travel 
through space at the speed of light. 


How do solar roads work? 

Roads that contain LED lights and generate energy from 
the sun are set to make travelling safer for drivers in the 
US. Known as Solar Roadways, these streets are paved not 
with tarmac, but with solar panels covered in tempered 
glass - a material seven times harder than concrete. An 
integrated heating system ensures that the streets maintain 
a temperature above freezing even in winter. LED lights 
under the surface react to pressure and can warn drivers if 
animals are on the roads. The system is due to start testing 
in Sandpoint, Idaho, where Solar Roadways will be installed 
in parking lots, pavements and even on the airport’s runway. 
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TEAR PATTERNS 
US photographer Rose-Lynn 
Fisher also captured tears 
of hope (pictured here) 
in her experiment. 


What do our tears 
reveal about us? 


They are a mix of water, proteins, minerals, hormones, 
antibodies and enzymes. But it’s only recently been 
discovered that tears vary in their consistency, depending 
on why we cry and how we dry them. One US photographer 
put 100 dried tears under the microscope and photographed 
them, revealing that emotional tears, to use one example, 
contain the neurotransmitter leucine-enkephalin - a natural 
painkiller released by the body in stressful situations. 


'VS & ANSWERS 
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How do ships 
stay stable? 


The 151,200-tonne, 345-metre-long cruise ship Queen 
Mary 2 has already crossed the Atlantic Ocean more than 
200 times - yet she hardly ever sways. Why? Because the 
world’s largest ocean liner has a ‘bulbous bow’. This juts 
out from tbe ship’s prow like a tongue and serves two 
purposes. Firstly, it diverts waves around the hull so they 
don’t crash into the actual bow at full force and, secondly, 
it reduces drag, increasing fuel efficiency by up to 
15%. The bulbous bow is only visible in calm waters 
when the ship is not fully loaded. 


Can I turn my 
smartphone 
into a weapon? 


Self-defence with a mobile phone case? The Yellow Jacket 
is designed to protect not only smartphones, but their 
owners as well - with 650,000 volts. The iPhone case is 
equipped with a stun gun. Five seconds of contact with the 
taser is enough to incapacitate any adult attacker. The stun 
gun is operated by a button and a special safety device 
prevents users from accidentally shocking themselves. And 
with 10% reserve power included in the case, the taser gun 
works even when your battery is dead. 



questions about 


mosauitoes 


m HOW MANY MOSQUITOES ARE NEEDED TO 
DRAIN A PERSON’S BLOOD? 

Between five and seven litres of blood flow through our 
veins and arteries. If 1.2 million mosquitoes bit you 
simultaneously, they could drain your entire supply. 

HOW DO MOSQUITOES KNOW WHEN THEY’VE 
HAD THEIR FILL? 

A chemical signal in the mosquito’s body tells them to 
stop sucking blood once full. But if this signal is blocked, 
the insect will continue sucking blood until it bursts. 

(£) WHICH MOSQUITOES ARE VEGETARIANS? 

Male mosquitoes feed exclusively on plant nectar and 
water. Female mosquitoes are the only types that suck 
blood - they require substances like protein and iron to 
produce their eggs. 

Q) HOW DO MOSQUITOES FIND THEIR VICTIMS? 

The mosquito’s compound eyes capture infrared images 
which they use to locate warm-blooded animals. They 
are also very sensitive to carbon dioxide, so humans can 
attract them simply by breathing. 

(5) CAN YOU MANIPULATE MOSQUITOES? 

The smell of chocolate as well as minty or fruity scents 
confuses mosquitoes. Scientists have discovered that 
these scents block the insect’s CO, sensor, making it 
more difficult for them to find prey. 

@ CAN YOU RUN AWAY FROM A MOSQUITO? 

In flight, mosquitoes can only achieve speeds of 2.9kni/h, 
making them one of the slowest flying insects. Outrunning 
one is rarely a problem for humans and other mammals. 

@ WHY DON’T WE FEEL A MOSQUITO’S BITE? 

When they attack, the mosquitoes hardly touch any 
nerves, because the surface of the proboscis is jagged. 
Their saliva also anaesthetises the bite area, which 




Do fish get thirty? 


Only saltwater fish must actively drink - otherwise they’d die 
of dehydration in the middle of the ocean. At 39 grams per 
litre, the salt content of the seawater is far higher than the 
fish’s 9 grams of salt per litre of blood. This difference means 
the fish’s water reserves are quickly depleted. To compensate 
for this loss, most saltwater fish ingest seawater through their 
mouths, mucosal membranes and gills. The gills are equipped 
with special glands that filter out the salt, converting it into 
water that is drinkable. ^ 













Can you re-use old satellites? 

The most valuable junkyard in our galaxy is 35,000 kilometres 
away: the distance at which old satellites orbit Earth. As they cannot 
be repaired or maintained, all obsolete models become scrap. That 
means many fully intact, expensive components are lost forever - 
or they were. Now US scientists are planning to use a robot device 
called the Phoenix to save millions of dollars by putting old satellite 
parts like antennae onto new support structures (satlets) and 
constructing entirely new satellites in space. Preliminary tests have 
been successful. The first demonstration is planned for 2016. 
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AND FINALLY... 



RECORD GROWTH 

In the course of its 120-year lifetime, the 
two-tonne sunfish gains 60 million times 
its original body weight - a world record. 






The three-metre-long ocean sunfish is one of the 
most mysterious species in the world. Despite its size, 
only a few people have actually seen one. So what’s 
really going on behind that freakishly human facade? 







The warning is crystai ciear. “Shark! Everyone out of 
the water!” booms the announcement from the French 
Coastguard’s ioudspeaker. Siowiy but sureiy a huge dorsai fin 
is making its way towards the hoiidaymakers. The bathers exit 
the Mediterranean’s turquoise waters in a panic. But the 
creature who caused aii the chaos swims gentiy on its way. 
What does it have to be stressed about? After aii, it isn’t 
a shark, and food wiii float into its mouth, sooner or iater. 

That ieaves pienty of time for a cruise around the Cote d’Azure. 

Haif an hour iater, it becomes obvious that the ‘shark 
sighting’ was nothing of the sort. The dorsai fin beionged to 
an ocean sunfish, one of the most bizarre-iooking creatures 
in the pianet’s waters. From Europe’s Baitic Sea to Austraiia’s 
Southern Ocean, these three-metre-iong, iiving fossiis have 
been making their way through the worid’s seas for miiiions of 
years. Their food iiteraiiy comes floating by: jeiiyfish, piankton, 
squid and crustaceans are the main part of their diet. Basicaiiy, 



sunfish feed on whatever swims more siowiy than they do. 

Despite its iaidback iifestyie, Tierney Thys, a ieading expert 
on the species, insists the sunfish is an animai of superiatives. 
The prehistoric fish with the huge goofy eyes and a beak- 
like structure housing its teeth holds numerous records: 
the world’s heaviest bony fish (it weighs as much 
as an elephant), the thickest skin in the animal 
kingdom (15 centimetres), and the most eggs 
produced during spawning (300 million). 
Meanwhile, the flesh of the lovable leviathan 
is as tough as old boots, so most predators 
tend to avoid it - one reason why the sunfish 
can live to the ripe old age of 120. 

A long life, lots of offspring, few natural 
enemies - no wonder the ocean sunfish is 
having such a relaxing time, while mayhem 
breaks out on the beach. □ 


PHOTOS: HGM-Press; DPA/Picture Alliance 



next month... 


OCEAN GIANTS <* 

Amazing photos of the sea’s 
mysterious monsters - like . 
this five-metre bluefin tuna... 
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TRAIN YOUR BRAIN! 


What if a personal 
trainer could give 
you a mental 
workout to sharpen 
your thinking, focus 
your mind and boost 
your creativity? 
Neurobics is a unique 
program of brain 
exercise that will take 
you by the grey matter 
and turn things around. 


build A BETTER BRWH! 


neurobics 



■ Plus postage and handling 


H -n a«ein9 by using allyour senses ,n new ways 

.prevent brain ag rharae your memory 

.B.os»creal-viW and super .„,^rercWn9PUB>e» 


• Firm Up 


menial muscle wi>b over 


CHRIS M‘S>-»NKA»» 


OAVIO OWEN 


TO ORDER CALL 1300 555 176 
AND QUOTE F15AGWK 

OR VISIT WWW.MAGSHOP.COM.au 







Voted 

'BEST ISLAND HOLIDAY 
IN AUSTRALIA' 

and 

'BEST BEACH HOLIDAY 
IN AUSTRALIA' 

by Australian 
Traveller Magazine 

(MARCH 2014) 
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Pinetrees Lodge on Lord Howe Island 
is famous for exceptional meals, 
personalised service and our superb 
location on Lagoon Beach. Discover 
world-class diving, snorkelling, fishing, 
walking, surfing and golf, or just relax 
and rejuvenate on one of Australia's 
most beautiful islands. 

Book our new bed and breakfast 

package for lower rates, and 
experience the lodge after our 
stunning renovations. 

Visit once and discover why so many 
guests return to Pinetrees every year. 



